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Foreword 


It was my privilege a decade ago, with Dr. R. 
Glen Spurling, to analyze the more tangible find- 
ings, especially the neurological findings, in cases 
of rupture of the lumbar intervertebral discs. 
Even when the number of proved ruptures was 
relatively small, it was possible to reach a number 
of valid conclusions. These conclusions rested 
upon the adequate history and examination which 
had been recorded and upon the critical evalua- 
tion of surgical pathology at operation. 

The willingness to search patiently for path- 
ology when it was not at first apparent and the 
surgical honesty which regretfully confessed a 
negative exploration when necessary, separated 
a group of patients whose symptoms and signs 
constituted the varied but definite ones found in 
ruptured lumbar discs. A conscientious surgeon is 
reluctant to perform an operation upon a benign 
lesion unless three conditions are met. First, re- 
lief of disabling symptoms is very unlikely with- 
out surgery. Second, the diagnosis is very likely 
correct and the anticipated pathology is amenable 
to surgery. And last, surgery entails no undue 
risk either as to mortality or increased disability. 
The third condition has been met by the best in 
anesthesia and in technical disc surgery. The first 
two conditions must be determined by the sur- 
geon prior to operation, and upon his accuracy 
will rest the percentage of true recoveries from 
ruptured lumbar intervertebral discs. 

Mistakes will always be made, but at least they 
must be minimized. The psychoneurotic patient, 
with or without some pathologic basis in fact, 
must be carefully evaluated. His or her willingness 
or even eagerness to undergo operation must be 
no factor in the decision. The intense suffering 
from a ruptured disc may well produce person- 
ality disturbance. If pain from the ruptured disc 
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Lumbar Intervertebral Disc Rupture 


F. KEITH BRADFORD, M.D. 
Houston, Texas 


is the cause of the emotional changes, a brilliant 
surgical result is obtained. In the psychoneurotic 
patient a deeper fixation will often follow inef- 
fectual surgery. Suicide has occurred in patients 
who have undergone a series of unsuccessful, and 
perhaps contraindicated, spinal operations for 
intervertebral disc lesions. 

The history and objective findings character- 
istic of disc rupture are now well established, and 
myelography is necessary only in about one-third 
of the lumbar herniations occurring in young 
people. In general, the clinical examination de- 
termines the necessity for surgery. It includes, in 
the general physical and neurological examina- 
tions, an adequate search for symptoms and signs 
of diseases other than those of the intervertebral 
disc. An adequate roentgenological examination 
of the lumbosacral spine is, of course, routine. It 
excludes tumors of or involving bone, spondylo- 
listhesis and anomalies of significance. Rectal and 
vaginal examinations are essential. However, con- 
ditions other than actual malignancy of the pelvic 
viscera do not often simulate the severe sciatic 
pain of a ruptured lumbar disc. 

Myelography is an addition to the clinical 
examination which is essential only under certain 
circumstances. Unless it is painstakingly per- 
formed, and, unless the evidence from it is care- 
fully considered in relationship to the clinical 
syndrome, a myelogram may result in unjustified 
surgical exploration or in exploration at the 
wrong level. While some types of defects are al- 
most pathognomonic of ruptured disc, others are 
merely suggestive. Only a knowledge of the case 
can determine the proper treatment of the indi- 
vidual patient. 

Although there have been important develop- 
ments in the field of intervertebral disc surgery, 
the welfare of the disc-sufferer has been bettered 
only when the fundamental analysis of history 
and findings has been made with maximum 
objectivity. 
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Introduction 


Through the years the clinical symptoms of 
“sciatica” have been described. The description 
by Lasegue (1864) depicts the protective flexor 
position of the involved lower extremity so vividly 
that it is only just that we preserve his name in 
the Lasegue test—the sciatic nerve-stretching test. 
The accurate sensory charts of Dejerine (1914) 
retain their value despite the fact that his pa- 
tients were not recognized as having lumbar disc 
herniations. 


Schmorl (1927), by painstaking postmortem ex- 
amination of the spine, recognized the frequency 
of intraspongious herniation (prolapse into the 
vertebral body) of the nucleus pulposus of the 
intervertebral disc. Schmor] (1928) and Andrae 
(1929) noted also the occurrence of intraspinal 
masses of nucleus pulposus which had escaped 
through defects in the annulus fibrosus. Alajou- 
anine and Petit-Dutaillis (1928) recognized that 
intraspinal “chondromas” which had been re- 
ported as spinal cord tumors were actually dis- 
placed portions of the nucleus pulposus. Elsberg 
(1931) demonstrated the similarity between the 
“chondromas” in his 16 surgical cases and parts 
of the normal intervertebral disc. Mauric (1933) 
correlated many of the accumulated facts about 
the intervertebral disc. His thesis was a tremen- 
dous aid in evaluating the early clinical work on 
this important subject. 

The fact that trauma could result in injury to 
the cauda equina by displacing intervertebral disc 
substance was recorded first by Kocher (1896). 
The report of Middleton and Teacher (1911) was 
similar, but more important in that cauda equina 
damage resulted from a typical lifting injury 
without other violence. Dandy (1929) reported 2 
cases in which he recognized loose cartilage from 
the intervertebral disc as the cause of compres- 
sion of intraspinal structures. 

Mixter and Barr (1934) established herniations 
of the fourth lumbar and lumbosacral discs as 
common causes of intractable sciatic pain. Their 
conservatism in this essential contribution has 
proved exceptionally admirable in view of the 
overly enthusiastic reports which followed. As in 
most great discoveries, the work of many earlier 
investigators was utilized to uncover this new 
clinicopathological entity. The early work of 
Spurling and Bradford (1939) did much to estab- 
lish the specific neurological findings as both 
indicating the presence of an intervertebral disc 
rupture and its probable level. 

During the prewar and early war (II) periods, 
a presumptive disc diagnosis was often made 
recklessly. Confirmation by contrast media was 
said to be positive in many instances when the 
actual roentgenograms demonstrated variations 
occurring in the absence of true herniation. 
Emphasis returned to the characteristic history 
and physical findings when it was found that in 
many such explored cases surgical pathology 
could not be demonstrated. Enthusiasts for explo- 
ration invented many new clinical entities to 
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explain the symptomatology when exploration 
revealed no ruptured disc. The hypertrophied 
ligamentum flavum was once said to be as fre- 
quent a cause of the sciatic syndrome as rupture 
of the disc. Now the ligamentum flavum is known 


to be a frequent site of pathological changes, but 

it is rarely the sole cause of root compression, ™ 
Lumbar varicosities, hypertrophied laminae, mi- © 
nor anomalies and many other conditions have _ 


been reported as common causes of radicular 
pain in the lower lumbar and upper sacral root 
distributions. Most of these alleged pathological] 
changes are now known to be anatomical or 


pathological variations of the lower spinal cana] | 


which do not produce significant nerve root in- 
volvement. The mere presence of these variations 
has little relationship to root compression. These 
changes increase in frequency and degree with 
advancing age, making the diagnosis of disc 
rupture more difficult. 

The earlier statements by certain neurosur- 


geons that the patients whose operations dis- © 


closed no ruptured discs did as well as those with 
true rupture have not stood the test of time. In 
some clinics the period of conservative treatment 
was often shortened to the point of annihilation. 
In this way numerous patients were subjected to 
surgery when time alone would have brought 
relief. Circumstances may well alter the length 
of the observation period in patients suspected 
of disc rupture. The ambulatory patient with only 


moderate disability and with no significant motor 


impairment can be observed for several months, 
A few recently reported instances of extensive 
root involvement complicating simple disc rup- 


ture do not justify the omission of a period of | 


conservatism. Too frequently, extensive root dam- 
age with sphincter weakness or paralysis has 


followed operation upon a patient with no dis- | 


abling preoperative radicular involvement. This 
unfortunate situation has resulted not only in 
patients operated upon by the occasional disc 
surgeon, but also in neurosurgical services and 
centers. I feel that such untoward results are 
unnecessary with good technique and adequate 
exposure unless some unusual and serious path- 
ological condition is present. Perhaps extensive 
root damage results from over-enthusiastic ef- 
forts to reduce bone removal. Minimal removal 
of laminal margins produces such excellent ex- 
posure that there is no justification for the sur- 
geon’s not seeing clearly what he is doing. 

The introduction of pantopaque (ethyl iodo- 
phenylundecylate) with its easy removal by aspi- 
ration at the termination of fluoroscopy prompts 
the neurological surgeon to utilize myelography. 
However, it is deplorable that myelography is 
often performed upon patients who have not been 
adequately examined and who frequently should 
not be subjected to myelography at all. We find 
far more pantopaque left in the spinal subar- 
achnoid space when poor technique is used. 

The important issue is that the diagnosis of a 
ruptured lumbar disc is predominantly a clinical 
one. Myelography is merely a tool which should 
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or should not be utilized according to the cir- 
cumstances, and to some extent, according to 
professional preference. The myelographic find- 
ings must be related to the total clinical picture. 
Too often, myelographic artifacts or other varia- 
tions, suggestive but not pathognomonic of a 
ruptured disc, have led to negative exploration. 

Since there are few clinical syndromes as char- 
acteristic as that of a ruptured lumbar inter- 
vertebral disc, it behooves all of us to know that 
syndrome as well as possible in all its variations. 
Surgical results, granting technical adequacy, 
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Figure 1: The relationships of the lower spinal 
nerves to the intervertebral discs and pedicles has 
been represented diagrammatically. The 1st sacral 
nerve can be seen to separate from the dural sac 
above the lumbosacral disc while the 5th lumbar 
nerve separates below the 4th lumbar disc. The 
solid black represents the subarachnoid space 
as demonstrated by iodized oil. The “axillary 
pouches” extend outward from the sac as the 
nerves emerge. The spinal ganglia are represented 
as bulbous enlargements well away from the sac. 
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will be good in proportion to the accuracy of 
judgment with which patients are selected for 
operation. 

The anatomy and physiology of the interver- 
tebral discs are important, but can be described 
in this short monograph only in relation to the 
clinical understanding of intervertebral disc rup- 
ture. Diagrammatic drawings (Figs. 1-5) will ex- 
plain the anatomical relationships in ruptured 
disc better than would any description. 


Anatomical Considerations 


A review of the anatomy of the intervertebral 
disc does much to clarify the picture of herniated 
nucleus pulposus. To the articular surfaces of the 
vertebral bodies are attached laminae of hyaline 
cartilage. The annulus fibrosus acts as a joint 
capsule binding the rim of one vertebral body 
firmly to the next. Between these laminae of 
cartilage above and below, and the annulus fi- 
brosus at the periphery is the space occupied 
by the nucleus pulposus, which is attached loosely 
within. This material is soft and pliable, but 
moderately tough. It serves the function of dis- 
tributing pressure evenly over the surfaces of the 
vertebral bodies in varying positions; in addition, 
it acts as a cushion. Because of its consistency it 
is easy to understand how the nucleus pulposus 
can readily herniate through a small tear in the 
annulus fibrosus. 

Herniations may occur through the lamina of 
cartilage and the thin cortex of the vertebral 
body to produce the lesions described by Schmorl, 
or at any point in the annulus fibrosus. However, 
the distressing symptoms of herniated nucleus 
pulposus occur only when the herniation is pos- 
terior, involving the nerve roots. Certain ana- 
tomical facts explain the frequency of nerve 
compression by these herniations. The anterior 
longitudinal ligament is much better developed 
than is the posterior longitudinal ligament. Par- 
ticularly in the posterolateral position the pos- 
terior longitudinal ligament fails to reinforce the 
annulus fibrosus directly opposite the emerging 
nerve roots. More complete fundamental informa- 
tion about the intervertebral disc is available in 
the monograph by Bradford and Spurling. 

Herniation of the nucleus pulposus occurs at 
the disc between the 4th and 5th lumbar ver- 
tebrae or at the lumbosacral disc in over 95 per 
cent of all herniations in the lower spine; there- 
fore the relationship of the nerve roots to these 
discs is especially important (Figs. 1-6). Since 
herniations rarely occlude the spinal canal, it is 
apparent that those roots of the cauda equina 
which are freely movable will be pushed aside 
unharmed. But where each root emerges from 
the dural sac to enter its foramen, it is fixed 
and quite susceptible to pressure from a mass 
beneath it. Thus at the 4th disc, the 5th lumbar 
nerve is usually affected (Fig. 6) and at the 
lumbosacral disc, the lst sacral nerve (Fig. 3). 
If moderately large, the mass may compress 
several nerves between it and the ligamentum 
flavum underlying the lamina (Fig. 5). 


‘ 5 








DISEASES OF THE NErRvous SYSTEM 





The intervertebral disc receives a blood supply 
until adolescence, but in adults no significant 
blood supply can be demonstrated. This may be 
one of the reasons for the early degenerative disc 
changes, occurring even in the third decade. The 
lower 2 intervertebral discs join the mobile spine 
above with the fixed pelvis below. This places 
them under constant mechanical strain during 
bodily movements and lifting which contributes 
to early pathological changes. The greatest added 
strain of man’s upright posture rests upon the 
lumbrosacral spine. It is not surprising, then, that 
the lower 2 intervertebral discs are often the 
sites of degeneration and rupture. 


History in Patients with Ruptured 
Intervertebral Discs 


Pain is usually the incapacitating symptom of 
ruptured intervertebral disc. The severity of the 
pain, as evaluated by the physician, is important 
in making the diagnosis. No simple formula can 
identify the patient who is a born complainer or 
who has an axe to grind. Less than five per cent 
of disc patients have true disabling motor weak- 
ness or significant sphincter disturbance. How- 
ever, when these serious symptoms are present 
and their organic origin is substantiated by the 
neurological examination, they constitute a rela- 
tive surgical emergency. 


6 








JANUARY 


intervertebral disc has been re- 
presented to show normal rela- 
tionships. The nucleus pulposus 
is represented by interlacing 
lines, the annulus fibrosus by 
regular bundles. Within the 
dural sac the second sacral 
nerves are more laterally placed 
since they are ready to emerge 
below. The first sacral nerves 


Figure 3: Nucleus pulposus has 
ruptured through a defect in 
the annulus fibrosus of the 


lumbosacral disc to compress © 


the lst sacral nerve against the ligamentum 
flavum which underlies the lamina. The dural 
ag is indented, but the cauda equina within it 
is free. 


Figure 4: The posterior annulus fibrosus of the 
lumbosacral disc is badly disrupted permitting 
escape of nucleus pulposus bilaterally which has 
resulted in compression of the 1st sacral nerve. 


Figure 5: A large mass of nucleus pulposus has 
escaped through the annulus defect to compress 
and displace the dural sac and cauda equina at 
the level of the lumbosacral disc. 


Figure 6: Typical posterolateral rupture of the 4th 
lumbar disc has been represented. The 5th lumbar 
nerve has been compressed just above where it 
enters the dural sleeve. The 4th lumbar nerve is 
shown laterally in its foramen, well away from 
the compressing mass. 





In rupture of the intervertebral disc the pain 
radiating into the gluteal region, into the pos- 
terior thigh or into the leg is almost always more 
severe than is the back pain. Nevertheless, this 
sciatic pain has usually been preceded by one or 
more attacks of mechanical back pain—back pain 
which is greatly exaggerated by making certain 
movements or by assuming certain positions. 
Back pain which is sharply limited to one side 
and is greatly exaggerated by coughing, sneezing 
or straining is often a root pain with the same 
significance as pain in the sciatic distribution. 


have separated from the sac © 
and lie upon the posterolateral © 
surface of the annulus fibrosus. 7 





| Figure 2: A horizontal section 3 
through the vertebral column 7 
at the level of the lumbosacral © 
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Other radicular phenomena usually accompany 
paravertebral root pain. It must be remembered 
that involvement of any one root which enters 
the lumbrosacral plexus and finally innervates 
the leg produces pain throughout the entire 
sciatic nerve distribution. 


Pain in the muscles supplied by the sciatic 
nerve is the rule. The site of maximum pain is 
variable and does not identify the root involved. 
The glutei, hamstrings and posterior or lateral 
calf muscles are more usually painful or tender. 
The anterior leg muscles—the tibialis anticus and 
the extensors of the toes—are rarely the site of 
pain, although focal weakness is often present 
in third and fourth lumbar disc ruptures. Pain, 
radiating to the groin or to the region of the 
ileopsoas, quadriceps femoris or adductor group 
of muscles, is never the root pain from lower 
lumbar disc involvement. However, articular in- 
volvement in the lower spine not infrequently 
causes radiation of pain to these areas. Back pain 
predominates in the instances of remote radia- 
tion of spinal articular pain. If pain in these 
areas (groin, etc.) is more severe than back pain 
or is independent of back pain, a higher root 
lesion is suspected. Such a lesion may be either 
within the spine or lateral to it in the lumbo- 
sacral plexus. Plexus involvement is usually due 
to carcinoma within the pelvis. 


An increase in sciatic pain by coughing, sneez- 
ing or straining is an extremely important find- 
ing in the history. Back pain is often aggravated 
by these happenings in the absence of root in- 
volvement. If the accentuated back pain is mid- 
line or symmetrical, root involvement is not likely 
and the pain can usually be considered articular 
in origin. However, completely lateralized accen- 
tuation of pain by these mechanisms—unilateral 
paravertebral pain—is not infrequently a part of 
the syndrome of ruptured intervertebral disc. 


The history of injury is important when present 
and may be significant even when it precedes 
sciatic pain by years. Lifting in a bent-forward 
position is the commonest mechanism. It is not 
uncommon to obtain the history that one of 
several men carrying a heavy load had a dispro- 
portionate burden thrown upon him when other 
workers lost their footing. It is quite usual for 
disc injury to occur when sudden torsion results 
from a foot slipping during some manual task. 
Direct blows to the back rarely produce the true 
disc syndrome. Occasionally, falling in the sitting 
position or other injuries difficult to analyze 
result in disc rupture. The wear-and-tear of many 
manual occupations probably lays the background 
of annulus fibrosus weakness which may later 
result in herniation of the nucleus pulposus. 


With certain exceptions, a patient with root 
involvement from a ruptured intervertebral disc 
is relatively or completely relieved of pain by 
lying down on a firm bed or other surface. In 
contrast, the patient with a spinal cord tumor 
has more pain while lying down and is relatively 
relieved by exercise. However, the disc patient, 
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initially relieved by rest, may have an exacerba- 
tion of pain during sleep which is ameliorated 
by exercise. It must be remembered that disc 
rupture is so much more frequent than spinal 
cord tumor that patients with the less frequent 
types of disc lesions greatly outnumber those 
with spinal cord tumors. 

In olde: disc suspects (over age 40), undiag- 
nosed malignancy is an important consideration. 
If malignancy is known to be present, organic 
neurological involvement can usually be attrib- 
uted to metastatic spread. 

Disc lesions often produce radiating pain which 
is worse when the patient is sitting or bending 
than when he is standing. Standing still often 
produces more pain than walking, but walking 
excessively results in an aftermath of severe pain. 


The leg cramps occurring in patients with root 
lesions remain unexplained. The patient who has 
these cramps frequently gets out of bed to 
“stretch them out.” In pregnancy, similar sciatic 
pain with cramping of leg muscles is a common 
occurrence, probably from direct pressure upon 
parts of the lumbosacral plexus. The postopera- 
tive disc patient who is completely relieved of 
sciatic pain will occasionally have these leg 
cramps. 

Sensory changes are common in the distribu- 
tion of the first sacral nerve which is most often 
compressed at the lumbrosacral disc. Changes in 
the 5th lumbar dermatome (suggesting hernia- 
tion of the 4th lumbar disc) are less frequent, 
probably because it is much smaller. The sensa- 
tion of numbness is noted by approximately one- 
fourth of patients who have root lesions. Pares- 
thesias such as tingling, burning or a feeling of 
electricity are noted by an additional ten per 
cent. This type of disturbance, when localized to 
a root distribution, is of considerable diagnostic 
importance. The frequent complaint that the 
back or the whole leg feels numb is usually of 
no importance since the patient who gives this 
complaint most often is the hysterical exagger- 
ator. A careful objective examination will de- 
termine the importance of this symptom. 

Motor weakness is noted by approximately ten 
per cent of patients with ruptured discs. Signif- 
icant complaint of weakness, in contrast to the 
complaint of the suggestible patient that the 
“whole leg feels weak,” is usually a complaint 
of either partial foot drop or of difficulty push- 
ing off with the ball of the foot in walking. 
Disabling motor loss is rare and constitutes a 
relative surgical emergency. 

Sphincter disturbance of a serious degree is 
present in about two per cent of patients with 
frank discs, and, in my experience, has always 
been accompanied by other important complaints 
and findings. The urgency of both correct diag- 
nosis and appropriate treatment is obvious in this 
small group of patients. 


The inventory by systems and past history must 
be adequately covered since they may aid in 
making the correct diagnosis. 
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Examination of Patients Suspected of Having 
Ruptured Intervertebral Discs 


The importance of an adequate general physical 
examination in addition to the special examina- 
tion is obvious. Rectal and pelvic examinations are 
imperative. However, rarely will any condition 
within the pelvis, other than actual malignancy, 
produce nerve root involvement. Careful palpa- 
tion of the painful area will occasionally reveal 
local pathology to account for the sciatic syn- 
drome. 


The gait may show any of several abnormali- 
ties as a result of disc rupture. On the other hand, 
many patients with this condition are incon- 
spicuous in gait or show only a barely perceptible 
limp. Most commonly, the disc patient walks 
stiffly and carefully. When “sciatic scoliosis” is 
present, the trunk appears to be off-set in rela- 
tion to the lower extremities. One hip, usually 
that on the side of radiating pain, appears more 
prominent than its mate. This finding is quite 
apparent even when the patient is dressed. A 
Slightly “bent-forward” gait is produced when 
significant reduction in lumbar lordosis occurs. 
Reversal of lumbar lordosis is rare except in a 
relative sense. True reversal, lumbar kyphosis, 
occurs in a small but significant percentage of 
patients with root lesions. 


The foot-slapping gait occurs when marked, 
partial paralysis of the dorsiflexor muscles of 
the foot and toes is present. The steppage gait 
results from almost complete paralysis of the 
dorsiflexor muscles of the foot and toes and is 
rarely seen in ruptured discs. It is never seen in 
single herniations at the lumbrosacral level and 
is rare in 4th lumbar herniations. The third lum- 
bar level (with pressure on the 4th and 5th 
lumbar roots) is usually suggested by this gait. 
Foot-slapping is a not uncommon, although an 
exceptional finding, in 4th disc rupture. The 
patient with a steppage gait lifts the affected 
foot high in order to avoid catching the toe upon 
some chance object. Since most disc ruptures are 
unilateral, “steppage” occurs only in one foot 
in most disc cases in contrast to the neurological 
illnesses which produce bilateral foot drop. The 
heel gait can result from relatively incomplete 
paralysis of the Achilles muscles (Gastrocnemius 
and Soleus). A pronounced limp results from the 
inability to push off with the toe while advanc- 
ing the opposite foot in walking. 

Posture must be appraised with the patient 
dividing his weight evenly between the lower 
extremities. Only extremely severe sciatic pain 
will prevent a patient’s standing with his weight 
evenly divided for a short time. Unwillingness to 
place a foot firmly on the floor is too frequently 
a functional exaggeration of any true, underly- 
ing disability. If the weight is placed almost 
entirely upon one foot, the erector spinae muscles 
will be more strongly contracted on the opposite 
side, but this finding is of no importance when 
an uneven posture is assumed. Reduction of 
lumbar lordosis is of great importance. Flexion 
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and extension can still be performed in a limited 
range, but the reduced lordosis is little altered 
by these movements. A prominent spinous process 
may indicate a very thin interspace or even a 
compression fracture of one or more vertebra] 
bodies. Sciatic scoliosis occurs in acute back in- 
juries, with or without root involvement, and, 


like reduced lordosis, suggests a ruptured dise . 
only when root symptoms are present. Scoliosis © 


of this type has no relationship to true leg- 
length. It is usually accompanied by reduced 
lordosis. The iliac crest on the side of radiating 
pain is ordinarily elevated and prominent. The 
lumbar concavity is usually toward the prom- 


inent hip. The position of the thoracic spine is | 


variable in sciatic scoliosis. In a few patients the 
scoliosis is alternating, and the position reverses 


with the performance of certain movements. A | 


latent scoliosis will, when the patient bends for- 
ward, assume the characteristics of a true sciatic 
scoliosis. It is a frequent surprise to find that a 


patient with marked reduction of lordosis or with ; 
frank sciatic scoliosis has no back pain and is | 


capable of hopping on either foot or of other 
unexpected motions. 


Important Tests 


The sciatic nerve-stretching test is performed 
with the patient lying supine. The thigh is 


flexed to right angles with the trunk. The leg is | 
then extended on the thigh until pain begins © 
in the gluteal or hamstring region. Without © 


further movement of the leg or thigh, the foot 
is dorsiflexed, thus effecting a marked pull on 
the tibial (hence on the sciatic) nerve. This is 


done without moving the hip, pelvis or lumbar | 


spine, and without putting further strain on 
either the gluteal or the hamstring muscles. If 
this maneuver increases the pain above the knee 


in the course of the sciatic nerve, it is a specific | 


indication that this nerve is sensitive to a degree 
of stretching that will not cause pain normally. 
Performed in this way, the test will be negative 
in many cases of disease about the lumbar or 
pelvic articulations in which the straight leg- 
raising test is uniformly positive. In patients 
with ruptured lumbar discs this sign is only 
occasionally negative and then can usually be 
attributed to extreme hamstring spasm which 


‘makes it impossible to extend the knee to the 


point that stretch is initiated in the sciatic nerve. 

The jugular compression test is performed most 
simply by blocking the venous return in the 
superficial and deep jugular veins on both sides 
with one hand, being careful not to compress the 
trachea with the adductor muscles of the thumb. 
If the venous obstruction is sufficient, the face 
will appear plethoric. A blood-pressure cuff may 
be placed around the neck and the pressure 
raised to 40 mm. of mercury (Aird and Naff- 
ziger). It is my opinion that the carefully per- 
formed manual test is superior. This test is rarely 
positive except in patients whose radiating pain 
is increased by coughing, sneezing or straining. 
If viewed objectively, a positive jugular compres- 
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sion or Naffziger test is of extreme importance 
in making a diagnosis of ruptured disc. The 
tensing of the entire dural sac as a result of 
increased pressure within the subarachnoid space 
produces pain by altering the relationship be- 
tween the nerve and the compressing mass. 

The paravertebral pressure test: Pressure just 
lateral to the intervals below either of the lower 
2 lumbar spinous processes will often reproduce 
the sciatic pain of a patient with disc rupture. 
The exquisitely sensitive patient may either have 
pure hysteria or hysterical exaggeration of some 
smaller organic lesion. In true disc rupture the 
paravertebral pressure producing the sciatic pain 
must often be as much as can readily be placed 
by the thumb. The examiner places his left arm 
across the patient’s lower abdominal area while 
he presses paravertebrally with his right thumb. 
True reproduction of sciatic pain by either pres- 
sure or percussion is highly suggestive of a surg- 
ical lesion. Local tenderness is relatively unim- 
portant and loses its diagnostic importance com- 
pletely, as far as discs are concerned, if it is of 
extreme degree with no sharp localization. 

Root testing: When, as neurologists, we recall 
the many different symptoms and signs which 
have occurred in patients with disc rupture, we 
see that the possible manifestations are almost 
innumerable. The especial symptoms or signs 
which indicate involvement of a single root are 
of great value in diagnosis. The more general 
signs of herniation of the nucleus pulposus 
through the annulus fibrosus may be almost 
completely lacking. The specific root findings 
can best be classified as motor, sensory and reflex 
alterations. The radicular findings will now be 
analyzed in a purely objective fashion since the 
subjective symptoms are referred to elsewhere. 





TABLE 1 





History 


Heavy lifting in a bent-forward position 

Slipping while lifting 

Sudden torsion 

Back pain preceding sciatic pain 

Pain increased by coughing, sneezing, 
straining 

Localized paresthesias 

Focal weakness 





General Findings 


Limited forward bending 

Sciatic pain from paravertebral pressure 
Reduced lumbar lordosis 

Sciatic scoliosis 

Positive sciatic nerve-stretching test 
Disturbances of gait or carriage 





Root Findings 


Diminished A J 
Diminished K J 
Sensory changes 
Focal motor weakness 
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Table 1 summarizes important points in the his- 
tory and lists the general findings and the radi- 
cular findings. 

Motor changes: Weakness of plantar-flexion of 
the foot is tested first by having the patient 
walk on his toes, bearing the entire weight on 
each foot. Relatively slight weakness can be 
discovered by having the patient quickly lift his 
heel, bearing all of his weight on the toe of that 
foot, without bending his knee. A lack of “zip” 
on the affected side, or ability to rise to the toe 
only by bending the knee to increase the mech- 
anical advantage of the Achilles pull, indicates 
weakness. Significant weakness is usually present 
only in the patient with an absent ankle jerk, 
and is usually not noted by him. Fortunately, 
the effort to contract muscles below the knee 
does not often cause pain in sufferers from rup- 
tured discs, and testing is quite satisfactory un- 
less the patient is uncooperative or has hysterical 
stigmata. Plantar-flexor weakness strongly sug- 
gests a lumbosacral herniation. 

Dorsiflexor weakness of moderate degree may 
be shown in awkwardness in walking on the heels. 
Although weakness is usually present alike in 
the tibialis anticus, in the extensor hallucis and 
in the extensor digitorum, it can often be demon- 
strated most satisfactorily in the extensor hal- 
lucis longus. Since only the proximal phalanx 
of the big toe can be very forcibly extended, 
testing must be performed by pressing opposite 
the interphalangeal joint of the big toe. This can 
best be done with the patient’s foot flat on the 
floor while he is standing or sitting. With the 
patient lying down, counter-pressure to the ball 
of the big toe may be supplied by the examiner’s 
flexed index finger while the thumb of the same 
hand presses upon the interphalangeal joint of 
the big toe. Testing for dorsiflexor weakness, 
suggestive of 4th lumbar herniation, is of especial 
importance since there is often no reflex change 
in these lesions. Too, the dermatome of the 5th 
lumbar nerve is so small that sensory changes 
are but rarely demonstrable. It is important to 
review that the lst sacral nerve is usually involved 
at the lumbrosacral (5th lumbar) intervertebral 
disc and that the 5th lumbar nerve is usually 
involved at the 4th lumbar disc. When dorsi- 
flexor weakness amounts to a severe or complete 
foot-drop, 3rd lumbar herniation is suggested. 

True lumbar disc rupture higher than the 3rd 
intervertebral disc is exceedingly rare. Quadri- 
ceps weakness is found in 3rd lumbar herniations, 
but is rarely severe. Gluteus medius weakness, 
with a waddling gait, is occasionally encountered. 
Extensive unilateral paralysis or significant bila- 
teral paralysis does not usually result from a 
ruptured intervertebral disc, but if other signs 
are characteristic, this diagnosis must be enter- 
tained. 

Sensory changes: The characteristic strips of 
hypesthesia in lumbosacral and 4th lumbar 
herniations are best shown by illustration (Fig. 
7). The examiner must make every possible effort 
not to suggest sensory changes since most pa- 
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tients readily assume that the entire painful 
extremity is insensitive to pin-prick. Testing the 
perianal and genital areas is of especial impor- 
tance in patients who have sphincter distur- 
bances. In others, it is also important since 
either an increasing herniation, inept surgery 
or some unusual complication may also bring 
perianal sensory changes and bladder and rectal 
disturbances. Variations in sensory areas are 
constantly met, but the range of variation is 
slight and true areas of hypesthesia are usually 
relatively narrow strips. Instead of diminished 


Fig 7 




















Figure 7: The dermatomes of the lumbar and 
sacral nerves are shown. Those of the 4th and 
5th lumbar and ist and 2nd sacral nerves are of 
especial importance in disc diagnosis. The iso- 
lated gluteal dermatomes (L4, L5, S1) are indi- 
cated, but not shown because of their variability. 
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sensation of the usual type, we often find a strip 
of paresthesia. The pin is felt excessively and in 
a distorted manner as pins and needles, burning, 
tingling and prickling. These paresthesias re- | 
semble those in causalgia and in other partia] 
nerve lesions or regenerating nerve lesions. There 
is a tendency for the abnormal sensation to 7 
spread to the entire strip of altered sensation, © 
Rather than call these areas hyperesthetic (hy- © 
persensitive) areas we call them, more properly, 7 
painful hypesthetic (less sensitive) areas because 
light stimuli (pin or cotton) are not usually 
appreciated in such areas as well as in norma] 
areas. Proper performance of the sensory exam- 2 
ination requires extensive experience in order to | 
avoid the common pitfalls of erroneous interpre- 
tation. If interpreted in an objective fashion, 7 
the sensory examination may contribute much © 
in intervertebral disc diagnosis. 

Reflex changes: The diminished or absent 
ankle jerk has proved a very helpful and usual | 
sign in lumbosacral herniations of the inter- © 
vertebral disc. Coincidental diminution or ab- 7 
sence of the ankle jerk has occurred in 2 per 
cent or more of disc suspects on the side opposite 
to the pain. Ankle jerk change is not only sug- 
gestive of disc rupture, but is of great impor- 
tance in indicating 1st sacral nerve involvement 
at the level of the 5th lumbar (lumbosacral) disc. 

Rarely, a diminished knee jerk is present in § 
4th lumbar herniations. More frequently a re- 
corded alteration in the knee jerk is not Ssig-' 
nificant and results from uneven posture due to 
pain. A marked change in the knee jerk suggests 
a lesion higher than a fourth lumbar interver- © 
tebral disc rupture. Many different neurological © 
lesions must be considered when weakness of } 
the quadriceps femoris, ileopsoas and other mus- 7 
cles innervated by upper lumbar nerves presents © 
clinically. Hamstring weakness occurs in some 
of these patients. However, the hamstring reflex, | 
medial or lateral, has not aided me significantly | 
in the diagnosis of either disc or other neuro- | 
logical lesions. . 

The ankle jerk must be elicited in several posi- | 
tions before conclusions are reached about its 
activity. It can almost uniformly be elicited if | 
the patient sits with the legs hanging free, or if | 
he kneels on a soft chair with his feet free over | 
the chair-edge. If the tibialis anticus is con- | 
tracted, the ankle jerk will be inhibited, but such 7 
failure to relax can readily be noted by the § 
examiner if he is alert. Although other findings, 
properly elicited, can be almost as objective as | 
reflex changes, it remains that reflex changes 
are more truly objective. The physician who 
elicits and records these reflexes must feel the 
full responsibility when he does it. The findings 
which indicate the level of the herniation are 
summarized in Table 2. 


Evaluation of Clinical Data 
Suggesting the Diagnosis of Ruptured Disc 


An accurate history is of great value both in 
presenting the factors which favor a disc diag- 











TABLE 2 





L-5 Disc (Nerve S-1) 


Diminished or absent A-J 
Weak Achilles group 

Heel gait 

S-1 sensory changes 





L-4 Disc (Nerve L-5) 


Weak dorsiflexors of toes 
Foot drop 

L-5 sensory changes 
Diminished K-J 





L-3 Disc (Nerve L-4) 


Foot drop 
Weak dorsiflexors of toes (all 5) 


Diminished K-J 
L-4 sensory changes 





Ruptures of the lumbar intervertebral discs 
above the third lumbar vertebra are very rare. 
If there is an anomaly, the disc which is ana- 
tomically the third lumbar disc often carries the 
strain of the fourth lumbar disc. Any high disc 
lesion may affect all of the roots emerging below 
the level of the pathology. The particular level of 
paravertebral pressure which reproduces or ac- 
centuates the radiating pain is of localizing value. 





nosis and those which make one either skeptical 
of the presence of organic disease or suspicious 
of another organic condition. A history of injury 
during lifting or twisting is of significant value. 
Disc rupture is rare when sciatic pain has oc- 
curred with no episodes of mechanical back 
disability either preceding or accompanying the 
sciatic pain. If back pain remains persistently 
of greater severity than the radiating sciatic 
pain, a root lesion is decidedly less likely. The 
greater the severity and duration of sciatic pain, 
the greater is the likelihood of disc rupture. 
Bizarre radiation of pain outside the usual sciatic 
distribution calls for more careful analysis of 
the clinical picture. Certainly, accentuation of 
sciatic pain by coughing, straining or sneezing 
points to intraspinal pathology, most usually a 
ruptured disc. Well localized numbness or pares- 
thesia of the leg is often as reliable an index 
of a root lesion as is objective sensory change. 

In the presence of severe sciatic pain, signif- 
icant reduction of lumbar lordosis, with or with- 
out tilting of the pelvis (sciatic scoliosis), is 
valuable evidence suggesting disc rupture. Other 
disturbances of gait, posture and back move- 
ments are less helpful. A positive Lasegue test 
(sciatic nerve-stretching test), while almost uni- 
formly present in disc rupture, does not specif- 
ically indicate this condition. Provided that a 
questionable increase in pain is not reported, a 
positive jugular compression (Naffziger) test is 
strong evidence of an intraspinal lesion. Repro- 
duction of radiating pain by firm paravertebral 
pressure is definitely suggestive of disc rupture. 
When very slight pressure causes a dispropor- 
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tionate complaint, interpretation must be made 
with great caution. 

Root findings—motor, sensory or reflex—are of 
great significance when of a degree to be com- 
pletely objective. Their absence, however, in the 
presence of an otherwise characteristic disc syn- 
drome, does not greatly militate against a posi- 
tive diagnosis. They deserve emphasis because 
they are often overlooked when, with proper tech- 
nique, they are readily demonstrable. 

Although any of the important symptoms and 
signs characteristic of disc rupture can be missing 
in a particular case, it is true that in about 70 
per cent of cases the evidence is almost over- 
whelming. Judgment must be withheld on an 
early case since signs which can easily be ob- 
served later may be completely lacking. 


Special Examinations 


The x-ray examination: Adequate views of the 
lumbosacral spine are obligatory in all patients 
suspected of having ruptured intervertebral discs. 
Usually an antero-posterior view, a lateral view 
and a coned-down lateral view visualizing the 
lower two interspaces suffice. If spondylolisthesis 
or some unusual anomaly of the articular pro- 
cesses is suspected, the oblique views are required. 

In patients with rupture of the intervertebral 
disc the x-ray examination is of more impor- 
tance in excluding other conditions than in sub- 
stantiating the clinical diagnosis. Metastatic or 
primary vertebral tumor, old fractures and spon- 
dylolisthesis are most frequently encountered. 
Only rarely do anomalies account for a patient’s 
sciatic pain although certain anomalies do pre- 
dispose the back to injury. Spina bifida occulta 
of the first sacral laminae is rarely significant. 
Spina bifida involving the lumbar laminae, how- 
ever, is often accompanied by a developmental 
defect or tumor affecting the intraspinal struc- 
tures. 

The lumbrosacral intervertebral disc is often 
congenitally narrowed. Acquired narrowing can 
be differentiated when there is bone condensa- 
tion or spur formation. If the disc is considerably 
narrower posteriorly than anteriorly, the narrow- 
ing is acquired rather than congenital. Narrow- 
ing of the fourth lumbar or higher intervertebral 
discs is usually acquired. A narrowed interspace 
is of but slight help in the diagnosis of a ruptured 
disc with nerve compression. We must remember 
that the roentgenologist who interprets x-ray 
findings as the probable cause of nerve compres- 
sion must know that the clinical findings of true 
root compression are present. Lumbosacral disc 
narrowing is so frequent that it is much com- 
moner in. fourth lumbar herniations than is 
narrowing of the fourth lumbar disc. However, 
a definitely narrow fourth lumbar interspace is 
highly suggestive of herniation at that level. 
Extreme osteoarthritic changes are suggestive of 
an origin of radiating pain other than true disc 
rupture. 

Exaggerated claims of accurate disc diagnosis 
by simple roentgenological study of the spine 
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Figure 8: In Figures 8-13 inclusive, tracings have 
been made from “spot films” taken at the time 
of fluoroscopy after pantopaque (3 cc.) injection. 
Defects which actually lie opposite the lower 2 
interspaces are frequently shown over the ' ver- 
tebral body due to distortion in projection of the 
curving lumbosacral spine. The vertebrae are 
numbered. Above: A typical filling defect, char- 
acteristic of a ruptured 4th lumbar disc is shown. 
Below: A small but characteristic lumbosacral 
filling defect at the lumbosacral level may be 
even more indicative of pathology than larger 
defects at a higher level. 


Figure 9: Filling defects are shown at the lumbo- 
sacral level. Above: A very deep filling defect is 
outlined. Below: A small defect, equally signif- 
icant, is demonstrated. 


’ Figure 10: Oblique views (approximately 25 de- 
grees from the horizontal) reveal a prominent 





midline 4th lumbar disc rupture. The spinal needle 
is shown left in place after injection for removal 
of the pantopaque. Small, uniform indentations 
of the radiopaque column, demonstrated in the 
oblique views, are often found normally. 


Figure 11: Above: On the reader’s right a large 
lumbosacral defect is shown. Below: On the left 
a small defect is seen. The sharp outline indi- 
cates true rupture of the intervertebral disc. 


Figure 12: Above: The large lumbosacral filling 
defect resembles those occurring more frequently 
at the 4th lumbar space. Below: On the reader’s 
left is shown a defect characteristic of lumbo- 
sacral herniation. 


Figure 13: Two myelograms which show prom- 
inent 4th lumbar filling defects are shown. The 
crisp character of the defects is almost pathogno- 
monic of disc rupture. 





have been completely discredited by the more 
critical radiologists and neurosurgeons. 

Spinal puncture: Diagnostic lumbar puncture 
is a useful procedure in certain patients sus- 
pected of disc lesions. It is an aid in any acute 
diagnostic problem of a neurological nature. An 
acute extradural abscess or osteomyelitis of the 
vertebra may produce back and sciatic pain. An 


increase of the cells in the cerebrospinal fluid 
(especially of the polymorphonuclear leukocytes) 
might well suggest such a condition. Any reason- 
able possibility of a luetic lesion makes the spinal 
fluid examination obligatory.“ With a primary or 
metastatic tumor involving either the cauda 
equina or the spinal cord, the presence of a 
degree of manometric block or a greatly in- 
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creased total protein would be a valuable diag- 
nostic help. 

The presence of a true partial manometric 
block is extremely uncommon in patients with 
ruptured intervertebral discs (1 per cent). It is 
probably wise to perform myelography when a 
block occurs unless the exact nature and level 
of the lesion is known. On the other hand, 
“blocks” which are reported on fluoroscopic ex- 
amination with iodized oil are usually merely 
moderate projections from the anterior surface 
of the spinal canal with no changes in the 
Queckenstedt test. 

In the typical ruptured intervertebral disc of 
several months’ duration both spinal puncture 
and myelography have been omitted when the 
neurological findings indicated the level and 
unilaterality of the lesion. When the probability 
of disc rupture is great, but myelography is 
necessary for one of several reasons, time is 
saved by performing the Queckenstedt test, re- 
moving a minimal specimen of cerebrospinal fluid 
and proceeding with the myelogram, all at one 
time. It is worth remembering that when one of 
the procedures requiring the introduction of a 
lumbar spinal needle has preceded another by 
only 1 or 2 days, there is a slightly greater chance 
of failure in the succeeding procedure. This fact 
is kept in mind especially since spinal anesthesia 
is highly desirable for disc operations. 

The most desirable routine for the handling 
of all “disc suspects” by a resident staff would 
probably include routine lumbar puncture, fol- 
lowed a few days later by myelography if it is not 
contraindicated by the findings from lumbar 
puncture. On the other hand, one wishes to save 
the typical disc patients who have often been 
through so much suffering, and often through 
so many earlier procedures, from any unneces- 
sary diagnostic test. Thoroughness in the exam- 
ination of an individual patient may safely and 
sanely allow omission of one or more special 
procedures. An exceptional patient, who has been 
short-circuited past preoperative myelography, 
may require post-operative myelography. 

Myelography: Myelography has been performed 
with many different contrast media. Lipiodol 
(iodized poppyseed oil) was the more standard 
medium until the advent of pantopaque (ethyl 
iodophenylundecylate) which, because of its lower 
viscosity (1/17th that of lipiodol at body tem- 
perature), lends itself readily to removal from 
the subarachnoid space by aspiration. 

Air, as a contrast medium, has been largely 
discarded because, even with suverlative roent- 
genological technique, results were often incon- 
clusive. Thorotrast (colloidal thorium dioxide) 
has never been generally accepted because of 
both the complicated technique and the unpre- 
dictable toxicity. Skiodan, in 20 per cent solution 
(Munro), cannot yet be accepted as innocuous 
when spinal “analgesia” must precede its use to 
prevent pain. An innocuous agent which is both 
miscible with the spinal fluid and completely 
absorbed from the subarachnoid space will be 
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welcome. 

Technique for pantopaque myelography: Usual- 
ly 3 cc. of pantopaque have been sufficient for 
the demonstration of lumbar herniations. I have 
preferred to inject it at either the lumbosacra] 
or 4th lumbar interspace because of the sim- 
plicity of aspiration from the lumbosacral hollow, 
Others have preferred the 2nd and 3rd inter- | 
space for fear of creating a confusing defect at % 
the point of the lumbar puncture needle. If a 7 
spurious defect is suspected, the needle may be © 
withdrawn. The occasional defect which is due 
to the lumbar puncture needle has an appear- 
ance which usually distinguishes it from the 
defect of a ruptured disc. Myelography is more © 
frequently necessary in 4th lumbar herniations 
since positive diagnostic and localizing signs are © 
more often present in lumbosacral lesions. When © 
the lesion is suspectd at the 4th lumbar disc or 
higher, injection is performed at the lumbo- 
sacral interspace. If a lumbosacral herniation is 
suspected, the injection is made at the 4th | 
lumbar interspace. The lower spaces are utilized = 
because the pantopaque puddles so readily for 
aspiration in the maximum curve of the lumbo- 
sacral lordosis. 

The sedated patient is placed prone upon a 
tilting fluoroscopic table with no extra support 
beneath him. The intrathecal pressure is raised | 
by lowering the patient’s feet to place him at a 
45 degree angle. This facilitates penetration of § 
the dura mater. The head must be lowered if 
syncope occurs. Under local anesthesia a spinal 
puncture is performed with a sharp, number 18 
spinal needle, having a medium bevel. The great- 
est effort is made to enter the subarachnoid 
space near the midline. The base of a spinous 
process, as it joins the laminae, often deflects © 
the point of the needle, making a true midline © 
puncture impossible. The stylet is removed after ¥ 
each advance into the deeper tissues to determine “ 
the exact point of entering the subarachnoid © 
space. After fluid is obtained, the needle is ad- 
vanced approximately 3 mm. About 2% cc. of 
spinal fluid are removed for cell count and total 
protein estimation. If the fluid can be aspirated 
freely, 3 cc. of pantopaque are injected, steadily © 
and slowly. The stylet is replaced and the hilt 7 
of the spinal needle is protected for the fluoro- 7 
scopic examination. 

It is wise first to examine fluoroscopically the 7 
lower three intervertebral disc spaces by balanc- § 
ing the pantopaque opposite each space. Com- 
parison of the two sides in slightly oblique posi- 
tions, probably 20 degrees from the horizontal, 
may emphasize a defect which is not very ap- 
parent in the antero-posterior position. The 
iodized oil should be brought completely into 
the terminal sac and its symmetry observed to 
exclude a partially obstructive lesion within the 
sacrum. If there is question as to anomalous 
termination of the thecal sac above the junction 
of the 2nd and 3rd sacral segments, a lateral 
roentgenogram in the standing position is essen- 
tial. Often the anteroposterior view in fluoroscopy 
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suggests an anomaly when the angulation be- 
tween the lumbar spine and the sacrum is great. 
If a defect is observed, the contrast medium is 
prought to the area of suspected pathology from 
both directions and films are made. For record 
purposes films should be made routinely with the 
oil balanced opposite the lower 2 or 3 interverte- 
bral discs. It is imperative that the pantopaque 
be followed up to the mid-thoracic region by 
lowering the head or raising the hips, for the 
origin of the lower lumbar nerves is in the lower 
thoracic portion of the subarachnoid space, and 
involvement of the lumbar enlargement of the 
spinal cord might mimic disc rupture. 

The analysis of defects produced by ruptured 
discs is the same whether pantopaque or lipiodol 
has been used in making roentgenograms. Actual 
observation of the fluoroscopic examination is 
obligatory for the proper interpretation. Several 
defects have been reproduced (Figs. 8-13). When 
the myelographic examination has been com- 
pleted, the pantopaque is balanced opposite the 
needle point and removed by gentle aspiration. 
The spinal needle may have altered its position 
during the manipulations. It may have to be 
rotated, withdrawn slightly or, occasionally, ad- 
vanced, before there is a free flow of pantopaque 
or of cerebrospinal fluid. Tilting of the patient’s 
trunk may facilitate the removal of oil. If gentle 
aspiration does not succeed, force will only fur- 
ther complicate matters by producing pain or 
bleeding. Fluoroscopy will indicate the progress 
of removal. With experience and good fortune it 
is often possible to remove all of the pantopaque 
in a minute or two, utilizing the fluoroscope only 
to verify the satisfactory results. Under occas- 
ional difficult circumstances patience accom- 
plishes more than anger. 

The treatment of the patient following myelo- 
graphy is identical to that following routine 
spinal puncture. Myelography 
technically more difficult when it has been pre- 
ceded within three days by spinal puncture. 
This factor is considered in planning the special 
procedure in the individual patient. 

The routine antero-posterior and lateral roent- 
genograms, made before myelography, should be 
available when the myelogram is interpreted. 
They aid in assuring a correct interpretation of 
the level of the defects in the oil column when 
the exposed field is small. 

The error of injection of iodized oil into the 
extradural space can usually be recognized by 
the irregular contour and the fixed position of 
the contrast medium. Occasionally, injection 
within the subdural space occurs even when the 
puncture has seemed to be entirely satisfactory. 
Moderately free flow of iodized oil may occur for 
3 or 4 vertebrae, but the pattern of the axillary 
pouches is usually distorted or lacking. For a 
low lumbar or sacral obstruction to be signif- 
icant, it is necessary to know that the iodized oil 
passed freely in an upward direction. 

Myelography is a demanding procedure and a 
tremendous aid to the clinician when it has been 
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TABLE 3 
Myelography 


Myelography (pantopaque) should generally 
be performed: 

IF an adequate work-up indicates the presence 
of a disc rupture, but not its level. 

IF a level higher than the 4th lumbar disc seems 
at all likely. 

IF multiple unilateral herniations are suspected. 

IF bilateral herniation is probable. 

IF the findings suggest spinal cord tumor. 

BEFORE patients who have spondylolisthesis with 
root pain undergo spinal fusion. 

BEFORE spinal fusion when low back pain has 
been accompanied by “sciatica” at any time. 





carefully performed. As in all laboratory work, 
myelography can be extremely misleading if the 
clinical investigation has been neglected. Any 
except the most characteristic defects found by 
myelography are more likely to be in error than 
are definitely positive neurological findings. The 
indications for myelography are summarized in 
Table 3. 


Place of Spinal Fusion in Rupture of the 
Intervertebral Disc 


In the past, the role of spinal fusion in the 
treatment of lumbar intervertebral discs has 
often been dismissed with either the statement 
that it is rarely necessary, or that it should 
uniformly be done. The truth lies between these 
extremes. It should be possible to have reas- 
onable agreement between orthopedic and neu- 
rological surgeons on this important subject, but 
this can only be accomplished by laying aside 
prejudices. First we must be certain that we are 
discussing patients with true root compression 
by fragments of nucleus pulposus which protrude 
into or through defects in the annulus fibrosus. 

The failure of a disc operation to bring sig- 
nificant relief is more frequently due to improper 
diagnosis than to any other single factor. Inade- 
quate exposure and wrong orientation can result 
in failure simply because the offending fragment 
is not removed. Such failures have been increased 
in number by overemphasis upon minimal ex- 
posure and by inadequate appraisal of the true 
surgical pathology of a ruptured intervertebral 
disc. 

In many instances the pathology of a ruptured 
intervertebral disc is limited to a single tear in 
the annulus fibrosus through which nucleus has 
been extruded. With the remainder of the inter- 
vertebral disc in good condition, there is no a 
priori reason why fusion is necessary. Careful 
orthopedic surgeons have always undertaken low 
lumbar and lumbosacral fusion only when the 
indications were quite definite. Since the presence 
of root compression by extruded nucleus pulposus 
is a chance occurrence and is not necessarily in- 
dicative of a badly deteriorated disc, the universal 
adoption of fusion does not seem reasonable. 

It is certainly true, however, that a ruptured 
intervertebral disc is not a normal articulation. 
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The removal of displaced cartilage and the eva- 
cuation of additional nucleus pulposus from its 
normal site actually increases the degree of 
alteration. However, from the clinical standpoint 
an enucleated intervertebral disc will often cause 
no significant disability over a period of years. 

Reports of recurrent herniation have varied 
tremendously. It is my own opinion that many 
alleged recurrences are simply failures either in 
diagnosis or in treatment. Symptoms recur simply 
with the resumption of normal activity. We should 
consider as recurrences only those instances in 
which a patient resumes normal activity for 
several weeks or months without difficulty and 
then redevelops a characteristic ruptured disc 
syndrome. 

The interpretation of results in disc surgery 
has been very difficult throughout. Private pa- 
tients, in whom the diagnostic criteria have been 
rigidly applied, probably represent the most uni- 
formly satisfactory group. In military or indus- 
trial practice estimation of the degree of dis- 
ability, either before or after surgery, has been 
extremely difficult. It is unsafe to conclude that 
the omission of spinal fusion is the usual cause 
of poor or mediocre results although it is doubt- 
less the cause in certain cases. Barr (1947) found 
Slightly superior results in the disc patients who 
had also undergone spinal fusion. 

The combined operation will require more 
operating time than will the simple disc opera- 
tion. Incidental complications are few, but will 
be more frequent in the longer procedure. The 
period of hospitalization and of disability after- 
ward will be considerably longer when fusion is 
included. For these reasons it is my belief that 
if the indications for fusion are indefinite, the 
radicular involvement should be treated by disc 
surgery. In those patients who have disabling 
back symptoms after disc surgery, fusion can 
then be done with no injustice to the patient. 
In this way patients may be saved an unnecessary 
fusion operation. 

Spinal fusion should not be necessary in the 
patient whose sciatic complaint is greatly in 
excess of his back complaint provided that the 
past history reveals no serious episodes of back 
disability. Not infrequently, paravertebral back 
pain on the side of the sciatic radiation is part 
of the radicular syndrome. Fusion is more fre- 
quently indicated in manual laborers. In patients 
who do no manual labor, if the back episodes 
have been of short duration, but sciatica is dis- 
abling, I believe that the choice between the 
simple disc operation and the combined operation 
might fairly be made by the patient. 

The patient who has had severe back disability 
of a persistent or recurrent type will require 
spinal fusion in addition to disc surgery for his 
radicular lesion. Usually his back pain is greater 
than his radicular pain. Marked x-ray changes 
of the lower intervertebral spaces will certainly 
weight the decision in favor of spinal fusion. 
However, if there were no history of back dis- 
ability, I doubt the wisdom of fusing on x-ray 
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evidence alone. If conservative treatment fails 
in spondylolisthesis, spinal fusion should prob. 
ably be performed. Root exploration should he 
included if a radicular syndrome is present. How- 
ever, it is my opinion that root compression in 
spondylolisthesis is not usually on a basis of rup- 
tured disc, but results from other anatomical 
changes (in the distorted foramen). 

The decision should be made in open-minded 
consultation between orthopedic and neurological 
surgeons if the indications are not clearly defined, 
The history is as important as the physical and 
x-ray findings in determining the proper proced- 
ure. The occupation of the patient, his emotional] 
stability and his own preference should be taken 
into consideration. 





Treatment of Ruptured Lumbar 
Intervertebral Discs 


When the diagnosis of a ruptured lumbar § 
intervertebral disc has been made from the his- 
tory and clinical findings, roentgenograms of the 
lumbosacral area are imperative to rule out cer- 
tain other causes of back and sciatic pain. With 
severe symptoms of short duration spinal punc- 
ture is often necessary. In cases of longer dura- 
tion either a luetic history, marked paralysis or 
other findings which are not entirely the rule 
necessitate a lumbar puncture. Myelography is 
usually necessary only when the symptoms are 
sufficiently serious to require operation provided 
that a surgical condition is established. I do not 
recommend myelography as a routine procedure 
for every patient suspected of an intervertebral 
disc lesion. Too often, a neurosurgeon is consulted 
only after unnecessary myelography is performed. 
Defects in the iodized oil column, not due to a 
surgical lesion, are often present in myelograms. 
Such antifacts or variations receive attention 7 
greatly disproportionate to their relative impor- ~ 
tance in a particular case. 

Conservative treatment is instituted when no 
surgical emergency exists. The simpler forms of 
conservative treatment of a ruptured disc have 
been as effective as complicated forms requiring 
hospitalization. A firm bed, best obtained by 
placing boards between springs and mattress, 
rids many patients of sleepless mornings. Many § 
disc-sufferers have found for themselves that 
they can sleep better on the floor than in bed. 
Limitation of activity is important in those pa- 
tients who can be up and around. Lifting, bend- 
ing, automobile riding and varied activities which 
produce an aftermath of pain must be avoided. 
An adequate low back brace is helpful if fitted 
well. Some benefit may result from the use of 
the sacroiliac belt. ° 

Conservative treatment is continued for several 
months if there are no ominous neurological 
findings and if the patient under treatment re- 
quires no major opiates for relief. Even if the 
diagnosis of a ruptured disc is quite clear-cut 
from the objective findings, if the patient is 
economically able to undergo prolonged conserva- 
tive treatment, there is no need to hurry surgery. 
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The catastrophe of serious paralysis and incon- 
tinence has followed inept surgery upon disc 
patients more frequently than it has resulted 
from postponing surgery. Dunning (1946) found 
that half the patients in whom a diagnosis of 
ruptured intervertebral disc was made recovered 
from the attack on conservative treatment. 

Results in disc surgery have been better when 
an adequate period of conservative treatment 
has preceded surgery. The decision as to waiting 
should usually be made by a surgeon completely 
familiar with both the diagnosis and the surgical 
treatment of intervertebral disc lesions and allied 
conditions. 

Operation: The operation upon a ruptured in- 
tervertebral disc is an emergency only when pain 
js unbearable or when a serious deficit in nerve 
function exists. Pain which truly demands mor- 
phine for relief justifies surgery well before 
addiction begins. Mortality has been reduced to 
a relatively insignificant figure (one-half per 
cent) but this must not precipitate premature 
surgical efforts. I have regretted being forced 
against my better judgment into exploration, but 
I have never regretted a period of observation 
of a patient with no critical neurological findings. 

The position of the patient for operation is of 
great importance. It has been found highly satis- 
factory to place the patient on paired rolls ex- 
tending from shoulder to pelvis on each side, 
leaving the chest and abdomen free. Flexion is 
additionally increased by breaking the table. Any 
abdominal compression increases the difficulty 
in controlling bleeding from the extradural veins. 
Spinal anesthesia has been eminently satisfactory. 

To explore any of the lower lumbar interver- 
tebral discs, a midline incision is made and the 
erector spinae muscles are reflected from the 
spinous processes on one side, exposing the correct 
interlaminar space. Usually the lumbrosacral 
space is wider, the exposed laminae are thinner 
and the articular processes are farther lateral, 
all points which make this space a little easier 
to expose. The ligamentum flavum can frequently 
be raised as a flap, hinged laterally. However, 
its removal has not altered results. Laminar 
margins can be trimmed with the Kerrison ron- 
geur. As soon as the ruptured nucleus pulposus 
can be detected with an exploring instrument, 
the exposure is directed to that point. Explora- 
tion of the 4th space has often been facilitated 
by widening the interlaminar space with a cranial 
burr placed in the Hudson drill with the exten- 
sion attached. 

When the margin of the dura mater is exposed, 
medial retraction is started well laterally in 
order to avoid multiple root damage. Dissection 
is gradual since the compressed root must usually 
be eased medially over the mass of extruded 
nucleus pulposus. A thinned out root overlying 
the herniation must not be mistaken for the 
capsule. Usually, fragments of nucleus pulposus 
will appear when the herniation is adequately 
exposed. A thin capsule: may have to be torn 
with the thumb-forceps before the fragments 
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actually extrude. The fissure in the annulus 
fibrosus through which the herniation has oc- 
curred can usually be found by palpating with 
a blunt instrument. Either the positive identifi- 
cation of nucleus pulposus external to the annulus 
fibrosus or the discovery of a frank fissure assures 
the operator that he is dealing with a path- 
ological intervertebral disc. 

Loose fragments of nucleus pulposus are lifted 
out with the pituitary rongeur. Additional nu- 
cleus is always removed from within the disc” 
by introducing the currette and the pituitary 
rongeur (Figs. 14-16). I have considered it ad- 
visable to break through the cartilage plates of 
the adjacent vertebrae with the currette so that 
the reparative fibrous scar can be vascularized 
from the spongiosa of the vertebral bodies. 

Veins may be coagulated with the electro- 
surgical unit if the dura mater (and cauda equina 
contained within) is carefully retracted. Often 
venous bleeding is completely controlled by simply 
allowing the dural sac to fall back into place. 
Muscle, gel-foam, oxi-cel and thrombin are al- 
most never required to effect complete hemos- 
tasis. 

My preference for closure has been to use 
number one chronic catgut for the deep fascia. 
Fine silk or cotton has been used for subcutan- 
eous and cutaneous sutures. All sutures have been 
interrupted and the buried sutures have been 
placed so as to invert the knots. In dressing the 
wound, a pad of gauze has been placed on each 
side of the midline to avoid presure upon the 
incision line by the spinous processes. The dress- 
ing has usually been changed on the second post- 
operative day and sutures have been removed on 
the eighth day. Drainage of the wound has never 
been necessary. Recently, sutures have been re- 
moved on the third post-operative day and the 
wound has been supported with strips of flamed 
adhesive placed directly on the skin. 

Post-operative care: The operated disc patient 
is placed in bed on his back for 4 hours and 
then is turned every 2 hours. He may be helped 
to a partial standing position if necessary to 


avoid catheterization. A rectal tube is used any 


time it seems necessary. The patient may be 
helped to the bathroom on the third or fourth 
day and may be up in a chair at the same time. 
If ambulatory in 8 to 10 days, the patient may 
be discharged from the hospital if facilities are 
adequate at home. 

For the first 3 weeks the patient does little 
except sit, stand and walk. After this period 
more varied activity is allowed. Sedentary workers 
may return to their occupations in 3 to 4 weeks. 
Others are not allowed to return to work for 
2 to 3 months. All are cautioned to avoid lifting, 
or a careless step or twist and to refrain from 
any unusual exercise. Minor lifting is performed 
by lifting with the knees in the approved manner. 
Most restrictions are continued for a year and 
some limitations are placed indefinitely. 

In the 90 per cent of patients in whom the 
diagnosis has been correct the results are quite 


17 
















DISEASES OF THE NERVOUS SYSTEM. JANUARY 


Fig. 14 








































satisfactory. Other true root lesions have often 
responded well to operation when the procedure 
has been adapted to the patient’s individual coni- 
dition. If operation is never undertaken without 
objective findings, encouraging results will be the 
rule. The comprehensive study by Spurling and 
Grantham reports very favorable results in 378 
successive operated cases. 


Reoperation can never be undertaken lightly, © 
Fortunately, it need not usually be considered, ~ 


Recurrences are rare and are often confused with © 


instances in which the patient was never relieved 
of pain. The additional scar formation of repeti- 
tive operations makes complete recovery doubt- 


ful unless the sensory roots are sectioned (usually 7 
with damage also to the motor roots). The first 7 


surgical procedure offers the best chance of re- | 
lieving the patient and must be undertaken with © 


the full responsibility of this knowledge. 


Discussion 


Many sound reports on disc rupture have been © 
added to the literature in the last few years, © 
It is not practical, however, to refer to such | 
publications unless some unusual aspect of the © 


problem has been brought forward. 


It is interesting that Lenhard (1947) found no : 
improvement in Dandy’s results as more radical : 


operations upon the intervertebral disc were em- 
ployed and when 2 or 3 discs were attacked surg- 


ically in each patient. The low percentage (60 to § 
70 per cent) of good results can probably be © 
attributed to the relative abandon with which § 
cases were selected for surgery. Dandy (1945) © 


stated that 2 or 3 discs required operation in 90 


to 100 per cent of patients. Cases, like that re- 7 
ported by Linton and White (1945), with damage © 


to the great vessels anterior to the vertebral | 
column followed the recommendations for “com- | 


plete removal of the vertebral disk.” 


Aitken, et al (1947), reported extremely poor — 
results from spinal fusion, disc operation or com- 7 
binations of the two in industrial patients oper- © 
ated by numerous surgeons under varying con- f 


ditions. The report included many instances of 


complete laminectomy and other’ techniques } 
which have, fortunately, been greatly refined. | 
It is apparent upon reading this revealing report | 
that x-ray and myelographic findings led to § 





the 1st sacral root has been eased medially from 


the dome of the herniated fragment of nucleus: 


pulposus to permit removal (see Figs. 2 and 3). 


Figure 15: The herniated fragment of nucleus | 
pulposus has been removed. The pituitary rongeur § 


is shown placed through the annulus defect for 
removal of additional nucleus pulposus from its 
normal site. 


Figure 16: The solid black area represents the 
space from which nucleus pulposus has been 
evacuated. From experience in bilateral hernia- 
tions it seems likely that even 80 per cent of the 
nucleus pulposus can be removed from one side. 
The cartilage plates are perforated to give the 
fibrous tissue which replaces the nucleus an 
adequate blood supply. 
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Figure 14: At the lumbosacral interlaminar space 7 
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many operations which would not be performed 
under present-day standards. 

Kristoff and Odom (1947) have presented in- 
teresting and important variations in the syn- 
drome of ruptured lumbar intervertebral disc. 
Barr (1947) has analyzed the causes of poor re- 
sults. Love (1947) has ably reviewed the neuro- 
surgical aspects of the problem. His contention 
that “ascending edema of the cauda equina” 
accounts for unusually high sensory changes with 
a low disc lesion can hardly be taken seriously. 
Spurling and Grantham (1948) have very ade- 
quately summarized our current knowledge of 
lumbar intervertebral disc herniations. 

In concluding, suffice it to say, disc diagnosis 
and disc surgery have progressed greatly in the 
last decade. Sound neurological and surgical prin- 
ciples have prevailed throughout this period of 
progress, and there can be no early expectation 
of some one specific study replacing clinical judg- 
ment in the evaluation of a case of ruptured 
annulus fibrosus with posterolateral herniation 
of the nucleus pulposus. 
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Some Immature Reactions in College Students 


PAUL L. WHITE, M.D. 
Austin, Texas 


During the last two decades more and more 
emphasis has been placed upon the impor- 
tance of mental health in college students. 
Members of the faculties of our colleges had 
long before this been aware of unhealthy 
mental trends among their students and 
much thought had been given to methods of 
assisting such students. Various deans have 
found that much of their time was taken up 
in the discussion of problems not primarily 
academic. More recently trained psychiatric 
social workers have been used as counselors, 
not only in our colleges but also in our high 
schools. There have always been those teach- 
ers who, because of their understanding at- 
titude as shown in their lectures, were called 
upon by the students in time of need. These 
people have undoubtedly contributed immeas- 
ureably to the happiness and satisfaction of 
their students. The larger colleges now have 
some form of health service for their students, 
and physicians have, in turn, had their share 
of counseling. Often it is offered in a very 
casual way, but it may mean a great deal to 
the worried individual. 

Some years ago a pre-medical student con- 
sulted one of the general physicians in our 
student health service. This student had 
studied just enough biology to know the loca- 
tion of various organs of the body and was 
having considerable pain in the lower back. 
He complained to the physician that he was 
quite sure he had kidney trouble. Fortunately 
this physician was quite understanding and 
took time enough to ask a little about the 
patient’s work in college. He found that he 
was dealing with a pre-medical student, and 
in a very understanding manner, told the 
student that by the time he had finished 
medical school he would know that he might 
die of kidney disease but that the kidneys 
would never cause him pain. While this is not 
entirely true, it did serve to allay worry to 
such extent that the incident has stood out 
as one which meant a great deal to him for 
over twenty years. The physician in this case 
may not have recognized that his attitude 
had any bearing on mental hygiene, yet it 
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is an excellent example of mental hygiene 
at its best. 

During the past twenty-five years, many 
of the larger colleges have established mental 
hygiene units as a part of the health service. 
Usually the start was made by the addition 
of a psychiatrist and secretarial assistants. 
As the demand increased, other personnel 
were added. Among the first psychiatrists to 
do work with college students were Dr. C. C. 
Fry of Yale University and Dr. Theophile 
Raphael of the University of Michigan. Now § 
these schools have elaborate mental hygiene 
clinics. With a team consisting of psychiatrist, 
psychologist and psychiatric social worker, 
they are able to offer their students a com- 
plete service. Such a group is able to approach 
student maladjustments in terms of physical 
illness, intellectual assets, and emotional ten- 
sion, not in the sense that each exists inde- 
pendently of the other but as personality fac- 
tors which function together in the more or 
less orderly manner of an integrated unit 
which we call the personality of the subject. 

In 1938 the Health Service at the University 
of Texas added a psychiatrist to the staff. | 
At that time there were 10,933 students en- 
rolled. The students immediately took ad- | 
vantage of this opportunity, and since then | 
there has never. been sufficient time to see 
all those seeking help at the time they need 
it most. The present student body numbers 
16,274, and the requests for counsultations 
have increased in even greater proportions. 
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As would be expected, neuroses constitute 
the largest group seen with pathological per- 
sonality a close second. The third most num- 
erous group was the immature reactions. The 
large number listed as undiagnosed were 
cases, for the most part, who came in for one 
interview only, and it was felt that data col- 
lected was insufficient to warrant definite 
diagnoses. Only four per cent of the students 
seen were definitely psychotic. These students 
generally require more intensive treatment 
than can be offered in a college mental hy- 
giene unit. Often for the protection of the 
student and for society, it is necessary to 
‘advise hospitalization for these cases, though 
there are those who are willing to co-operate 
and who do not constitute a threat to them- 
selves or other students. These patients are 
sometimes permitted to continue in school 
and given treatment. 

It is often amazing to observe how sick a 
person may be and yet do creditable, if not 
outstanding, work in the University. Recently 
there was such a case in our clinic. He was 
an ex-service man enrolled in one of the 
professional schools and was so delusional 
with respect to his wife’s fidelity that he 
would force her to attend his classes. If she 
were not admitted in the class, he required 
her to wait in the ladies’ lounge, and he would 
meet her after class. One night he kept her 
awake all night demanding that she confess 
indiscretions which never occurred. In spite 
of these delusions and the anxiety accom- 
panying them, this man did excellent work 
for over a year, and it was only when his 
wife could no longer maintain her own equi- 
librium and left him that he dropped out of 
school. 

Of the 25 per cent classified as neuroses, 
by far the larger number were cases of mild 
or moderately severe neuroses. Indeed, some 
were so mild that we hesitate to make a 
diagnosis of neurosis. Often one was inclined 
to say to the student that the present situa- 


.tion represented a “normal deviation from 


the normal.” 

Not infrequently the student will begin the 
interview by saying that he may be wasting 
the physician’s time in bringing in the prob- 
lems he presents. However, this student will 
be encouraged to continue his story, for it is 
doubtful if any person ever sought aid from 
a physician who did not need it, though per- 
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haps as many as 50 per cent of those seeking 
medical care are in part, at least, emotionally 
ill rather than suffering from a physical 
disease. 

These past years’ work with college students 
has aroused a great deal of interest in the 
so-called immature reactions. In order to 
discuss such disturbances intelligently it is 
essential to know what constitutes maturity. 
In attempting to make a clear-cut definition 
of this term one is confronted with so many 
and such widely different concepts that one 
becomes confused. The physician is prone to 
think of biological maturity. Even with this 
as a limitation it is difficult to set down 
definite criteria. Is maturity that stage in 
life where physical growth becomes more or 
less stable? It would perhaps be quite as 
logical to consider the ability to reproduce 
as indicative of maturity. The sociologist 
would find it essential to bring in the indi- 
vidual’s behavior and adjustment in society. 
The legal profession places many restrictions 
upon the activities of people who are in legal 
terms “still infants.” In our own state, a wo- 
man may marry without parental consent 
when she is eighteen years of age. For a man, 
the same privilege is not accorded until he 
reaches the age of twenty-one. One could go 
on indefinitely pointing out various criteria 
which suggest maturity. It seems almost im- 
possible to delimit this term, yet it is one 
which we constantly employ. 

No attempt to determine the criteria which 
constitute maturity is complete without re- 
ference to Adolf Meyer’s essay on Maturity. 
He wrote: 

“Expressions of mature living are the balancing 
of expectation against reality, and the capacity 
to fit into groups: in business, in home life, with. 
its non-sexual affections as well as with its. 
visions of sexualization; in our allegiances as. 
well as in our emancipation. It implies the cap- 
acity to accept illness, disappointments, bereave- 
ments, even death, and all that which is largely 
beyond our own control and influence; to accept- 
our own make-up and individuality, the perfec- 
tions and imperfections of self and others, suc- 
cess, and failure, sportsmanship and the social 
comparisons which we call advice, criticism and 
authority. Finally maturity assumes a philosophy 
of objectivity about the past and a vision of 
creative opportunity for the present and future. 

“Maturity requires a capacity to recognize limi- 
tations without being hindered in using what one- 
is and has; a realization that there are grades 
and stages of adequacy, and where the more 
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obvious grades and stages of growth and educa- 
tion have been allowed for, there are still fluc- 
tuations of efficiency. It includes the capacity to 
appreciate one’s place in a scale, and to sustain 
the tension needed to attain one’s ends. We have 
to realize that all of us have to attain certain 
conditions if we are to obtain what we wish. We 
have to maintain a certain degree of an ever 
present holding to a tenor or pitch, to keep an 
average for action as well as for rest, and for 
what we assume ourselves subject to in the direc- 
tion of let down or of rise. 

“Maturity of the individual and of a civiliza- 
tion presupposes the dependability of certain 
standards, and standards do not stand without 
attention, force or effort. Without a certain 
normal tension no civilization is tenable. In short, 
wherever we turn, we meet the question of pre- 
paredness and capacity for effort. 

“This social self-guidance is based on insight 
and foresight and a helpful type of “hindsight” 
or capacity to use the past, and not merely to 
suffer from the past. These three combine as a 
forward looking conscience in the modern sense 
of the word. Probably its severest test is capacity 
to create, and to participate in, a consensus based 
on understanding others and on making one-self 
understood—consensus in contrast to domina- 
tion, literally a capacity for more interest is com- 
mon ground and less in one-sided emphasis on 
differences and digressions of opinion.” 


In his book The Psychology of Behavior 
Disorders, Cameron says: 

“In every culture and subculture there are 
rough standards of maturity current for each 
biological age-group in the two sexes. By these 
standards an individual’s behavior is judged by 
his elders and his peers to be mature or im- 
mature, and he is treated on this basis in accor- 
dance with the expectations and the prejudices 
his critics entertain. Unfortunately, one’s elders 
and one’s contemporaries do not see eye-to-eye 
in many respects when it comes to standards of 
maturity. Whence it is that children, and espec- 
ially adolescents, are apt to find themselves 
obliged to live according to a double standard, 
their parents’ generation’s and their own.” 


This suggests that confusion as to what 
constitutes maturity is universal and fre- 
quently a source of maladjustment among 
adolescents. 


Case Histories 


Case 1: O.H., 25 years of age, ex-service man, 
a junior in engineering, complains “not doing 
any good in my studies.” He studies five to six 
hours daily and concentrates “fairly well.” He 
began school with great enthusiasm but after 
two months found himself “completely lost.” In- 
terest in most activity is at a low ebb, but there 
are no other signs or symptoms suggesting de- 
pression. 
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He never thought of being an engineer untij 
his experience in the service. Now he doubts his 
genuine interest in this field but is at a loss tg 
know which way to turn. 

Of late he cannot enjoy life because he is al. 
ways conscious of his school situation. He js 
anxious and insecure about the future. He con. 
stantly feels tense. He is very sensitive to critj- 
cism but does not show his resentment. His 
contact with others is poor—he is overly con. 
scious in the presence of people. His emotiona] 
responses are impulsive and his drive is not sus. 
tained. He reacts in an egocentric fashion toward 
his environment. He has many “regrets,” espec. 
ially concerning his attitude toward his parents 
and believes he was inattentive of their sugges. 
tions and advice. 


His family history indicates a period of severe 
strain occasioned by father’s drinking when the! 


patient was twelve years of age. This threat to 
his security lasted four years. His father was 
rather exacting, and the patient was never close 
to him. The mother was the strong personality of 
the group. Three younger siblings are making 
good adjustments. The patient has been married 
three years and adjustment has been fairly satis- 
factory. 

This student, two years after he left the mili- 
tary service, remains unable to find direction in 
life and impulsively began a course of study for 
which psychological tests indicate he has little 
ability, though he is considerably above the aver- 
age college student in general ability. He is un- 


able to fit into groups. There is so much in-' 


security and tension that he becomes defensive 

and irritable. He cannot use the past but does 

have considerable feeling of guilt about it. 
Treatment was directed toward discovering his 


special abilities by a battery of tests. He changed® 
his course to some phase of business administra- 7 
tion. His “regrets and guilt” were explored, and £ 
his attitude toward the facts was altered con-) 


siderably. His success scholastically increased his 
confidence and much of his insecurity has sub- 
sided. This man is not yet “grown-up”—but it 
must be kept in mind that attaining maturity 
implies growth and growth requires time. 


Case 2: W.C., 26 year old ex-merchant marine, | 


a senior majoring in psychology complains of 
“chronic fatigue which prevents me from doing 
so many things I want to do.” He entered the 
University in 1938 just to go to college. After 
one semester he left school and had coaching, 
hoping to get in the Naval Academy. Failing this, 
he returned to the University in 1939, remained 
in school for two and a half years but never did 
well, and in the spring of 1942, dropped out again 
for a few months. In June 1942, he continued 
his work for a degree with considerable enthu- 
siasm but soon felt he was not getting on well 
with people. He did not study so failed his work 
and went into the merchant marine service. 
After four months he was discharged because of 
complaints referable to the heart and a history 
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of rheumatic fever at six years of age. No def- 
inite heart condition has been found on repeated 
examinations by very capable cardiologists. He 
started several jobs but quit each one after a few 
weeks. He decided to return to school but after 
two months went to California and for two years 
he did very little. He complained that he had 
no energy but found he was very energetic on 
hunting trips. In September 1947 he came back 
to school and hoped to take his degree in Febru- 
ary 1948. Concentration was poor, interest lagged, 
drive was erratic. He believed he was stupid 
though for brief periods he has shown superior 
scholastic performance and his psychological tests 
indicated excellent intellectual ability. He has 
continued to feel ill at ease in groups and if he 
was thrown into such company he became very 
quiet and somewhat depressed. Occasionally he 
drank beer and whiskey. For a while this made 
him more cheerful and he felt he was part of 
the group, but later he became depressed and 
had a feeling of futility. He rejected criticism, 
avoided responsibility and was upset by disap- 
pointment and failure to such an extent that he 
gave up. He was inconsiderate of others. 

The patient’s father was a tense individual 
suffering from gastric ulcers. The two have been 
at odds over economic and political views to such 
a degree that the patient resented his father. 
The mother has been more understanding but 
there were also episodes when she and the patient 
clashed violently. An older brother was never 
happy. He was killed while overseas with the 
army. A younger brother had a very poor record 
in the army but later seemed to adjust well. 

The patient was disturbed by lack of sexual 
adjustment. As an adolescent he had many doubts 
but was fearful of talking to his parents about 
sex. He felt guilty over auto-erotic practices. He 
had several sex affairs usually with girls slightly 
older than himself. He thought he was in love 
with two of his partners but was afraid of the 
responsibilities incident to marriage, though he 
has always wanted marriage, home, and family. 
He became very dependent on his girl friends and 
was very distressed each time he broke up with 
one. 

This man at 26 years of age was unable to 
accept an adult role in life. He was in and out 
of school for ten years, and only four months of 
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this time was due to his being in the merchant 
marine. life in the merchant marine was too 
exacting and he used an old illness which left 
no sequalae to escape. He has never been able to 
complete a project. He could not accept himself 
as he was and work to improve his position but, 
in a childish manner, pouted when he did not 
receive recognition far above anything his efforts 
had warranted. He resented efforts to help him 
by members of his family. In the sexual sphere he 
sought adult outlets but refused to accept the 
corresponding responsibilities. Treatment was ap- 
proached on a basis of distributive analysis of 
his assets and his liabilities. Some progress was 
made, but the patient again dropped out of 
school. The prognosis was very guarded. 

Many cases of immature reactions are seen 
among college students. The chief complaints 
vary widely, but by careful study, the psycho- 
pathology is found to originate in the dis- 
crepancy between what the patient can “‘emo- 
tionally digest” and what he is expected to 
digest by himself or his social group. The 
second case illustrates a frequent problem 
among this group—an adult sexual drive, yet 
an emotional pattern which cannot accept 
adult responsibility. But it is not only in the 
sexual sphere that this man fails to measure 
up. He does not ‘“‘balance expectation against 
reality.” He does not “accept his own make- 
up’”—nor advice, criticism or authority. Ther- 
apy in such cases will require careful evalua- 
tion of the total personality—a delving back 
into early experiences and attitude toward 
these experiences and re-orientation in many 
spheres. Obviously therapy will have to ex- 
tend over a considerable period of time, but 
results are often very satisfying in that the 
immature personality is guided through a 
difficult period which leads to satisfactory 
adjustment. Where treatment is not available 
many of these individuals will remain imma- 
ture and develop more serious pathology as 
they become older. : 
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Insensitivity to Pain as a Complication 
of Phenurone Therapy in Epilepsy“ 


FRANCIS M. FORSTER, M.D. and KALMAN FRANKEL, M.D. 
Philadelphia, Pennsylvania 


Introduction 


In June 1948 at the meeting of the National 
Physicians League against Epilepsy, the first 
public statement was made on the use of 
Phenurone in the treatment of epilepsy. At 
this meeting Gibbs! described his results with 
Phenurone and reported it to be efficacious 
in the treatment of all types of seizures. He 
noted at that time the toxic manifestations 
of Phenurone therapy include headache, 6 per 
cent; insomnia, 6 per cent; anorexia, 1214 
per cent; severe psychiatric disturbances, 20 
per cent; and rash, 1 per cent, of cases 
treated. Subsequently, we reported? a severe 
anemia occurring in a patient who was treat- 
ed with Phenurone, but some doubt exists 
as to the culpability of Phenurone since he 
had been taking Mesantoin as recently as 
seven weeks before death. The present report 
presents anesthesia as an unusual complica- 
tion of Phenurone therapy in epilepsy. 


Case Report 


This patient (J.H., No. X8335), a 33 year 
old white mechanic came to the Veteran’s 
Neurological Clinic of the Jefferson Hospital 
on December 17, 1947 complaining of gen- 
eralized seizures since 1939 and of dizzy spells 
since 1944. 

The generalized seizures were frequently 
preceded by a feeling of spinning to the right 
and a sensation as though objects were mov- 
ing away from him, they appeared to become 
smaller. He would utter a cry immediately 
before he lost consciousness. While uncon- 
scious he became stiff and this was followed 
by generalized clonic movements; he fre- 
quently bit his tongue and voided during an 
attack. After an attack, he was fatigued and 
if unable to lie down, became restless and 
had a severe headache. These seizures oc- 
curred four times yearly since the onset. 

Five years ago, he fell down several steps 


*From the Department of Neurology of the Jef- 
ferson Medical College, Philadelphia. 
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during a major seizure; he was not uncon. 
scious and sustained only a superficial lacera- 
tion of the scalp. Since then he has hag 
episodes of subjective vertigo with pallor and 
sweating persisting for about ten minutes 
usually followed by loss of consciousness, not 
accompanied by convulsions. They are fol-! 
lowed by a period of weakness for about ten 
minutes. Occasionally these dizzy spells are 
brought on by bending over, or turning his 
head quickly. Initially, these spells occurred 
every four to five days, but prior to being® 
seen at our clinic, he had received Dilantin | 
which had decreased the frequency but in-? 
creased the severity of the episodes. 

Past medical history revealed only the 
usual childhood diseases. Family history was 
negative. 

Physical and neurological examinations 
were normal except for unsustained nystag- 7 
moid movements on fixation of gaze to the : 
left and generalized hyporeflexia. There was 
no impairment of pinprick or temperature 
perception. 

Laboratory Studies: A complete blood count 
was normal: The blood Wasserman and Kahn | 
reactions were negative. A lumbar puncture | 
was not done. X-ray studies of the skull were 
normal. Repeated electroencephalographic 
studies were performed. On December 19, 
1947, an 8 lead electroencephalogram read to 
each ear electrode separately and also scalp 
to scalp revealed a high voltage 10 per second 
rhythym interrupted by bilaterally synchro- 
nous single random spiking discharges. Hy- 
perventilation did not alter the record. On 
June 12, 1948 the record was repeated and 
the same dominant rhythm was present. The | 
spiking discharges were not present in this 
recording. On January 30, 1949 a fasting 
hyperventilation record was normal. On 
June 25, 1949 the _ electroencephalogram 
was studied during the slow intravenous in- 
jection of 800 mgms. of Metrazol. No focal 
discharges occurred but generalized spiking 
discharges appeared in the record. On July 
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16, 1949 the electroencephalogram during 
Seconal induced sleep was normal. 

Therapy and Course: Upon his first visit 
to the clinic, the patient was placed on daily 
dosage of 0.3 gms. of Mesantoin and 0.05 gms. 
Phenobarbital. This failed to control his 
seizures and various combinations of medi- 
cation were employed in an attempt to render 
him seizure-free. Best results were obtained 
with a daily regime of Mesantoin 0.4 gms., 
Dilantin 0.4 gms., and Phenobarbital 0.03 gms. 
After having taken Dilantin for 6 months, 
signs of Dilantin toxicity became apparent; 
neurological examination on August 4, 1948 
revealed a broad based staggering gait and 
poth vertical and horizontal nystagmus. Re- 
duction of the Dilantin to 0.2 gms. daily re- 
sulted in prompt relief from the untoward 
effects of the drug. Since he reported a major 
seizure two months later, the Dilantin was 
increased to 0.3 gms., and within three weeks, 
unsteadiness of gait and nystagmus reap- 
peared. The Dilantin was then discontinued 
entirely and 0.5 gms. Mesantoin and 0.075 
gms. Phenobarbital were administered; the 
toxic symptoms cleared up but the dizzy 
spells became more frequent. On January 30, 
1949 he was placed on Phenurone 1.5 grams 
daily and all other medication discontinued. 
On February 5, 1949 he complained of impair- 
ment of memory and concentration, feelings 
of unreality, itching of the scalp, and numb- 
ness of the arms and legs. Two days pre- 
viously a bit of hot metal had struck his right 
anticubital space and he did not realize that 
he was being burned until he noted the odor 
of burnt flesh. When he pinched either upper 
extremity, instead of the usual painful sen- 
sation, he felt “as though novacaine had 
been injected under the skin.’ Upon discon- 
tinuance of Phenurone this lack of sensation 
disappeared. 





Discussion 


The patient presented in this report has 
experienced an unusual complication of anti- 
convulsant therapy, in the form of 4 marked 
insensitivity to pain and the quick disap- 
pearance of this symptom on cessation of 
medication. Unusual instances of inability 
to feel pain have been described by Ford 
and Wilkins? and by Kunkle and Chapman.* 
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did not exist at the time of his neurological 
examination prior to Phenurone therapy nor 
did insensitivity to pain persist after Phenu- | 
rone was discontinued. The transient insen- 
sitivity to pain occurring during Phenurone 
therapy certainly seems to be the result of 
the administration of this drug. We have not 
felt justified in again placing him on Phenu- 
rone therapy merely to reproduce this dan- 
gerous symptom. 

Gibbs® recently described the results of 
Phenurone therapy in epileptogenic lesions 
of the temporal lobe. He pointed out that 
patients becoming psychotic during Phenu- 
rone therapy are those who have epilepto- 
genic lesions of the temporal lobe and the 
psychosis appears when the seizures are con- 
trolled. It occurred to us that a similar cor- 
tical topical relationship might exist in our 
patient and for this reason Metrazol activa- 
tion studies were performed, and his electro- 
encephalogram recorded during sleep. No 
focal discharges were elicited in his electro- 
encephalogram by these activation studies, 
but bilaterally. synchronous spiking dis- 
charges were obtained. The failure to elicit 
focal sensory, or sensory-motor cortex dis- 
charges by Metrazol activation and the elici- 
tation of generalized discharges is contrary 
to this theory for Phenurone induced anes- 
thesia. In all our studies this patient’s dysrhy- 
thmia is generalized at the cortical level. It 
is possible that the cortical firing is secondary 
to that of a higher supracortical region in 
the interpretation of Penfield and Jasper.® 
We have no evidence for this in our studies 
of this patient but cannot resist the tempta- 
tion to note that in this patient such dis- 
charges could be eminating from the sensory 
relay nuclei of the thalamus. 
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Apparatus Supplying an Auditory Stimulus 
for the Induction of Hypnosis” 


JEROME M. SCHNECK, M.D. 
New York, New York 


The majority of subjects are easily hypno- 
tized to various levels with verbal methods 
employing proper technique and appropriate 
settings. A simple visual fixation procedure 
is frequently utilized. Occasionally, additional 
mechanical devices varying in design are em- 
ployed and are helpful. In recent years, a 
variety of such instruments have been men- 
tioned in volumes and papers on hyp- 
nosis.2-911 Aside from these, some modified 
and indirect methods of induction have been 
advocated for certain settings'!° 

There are at present in commercial distri- 
bution room conditioners specifically de- 
signed for purposes other than the above, 
but which, incidentally, provide an appro- 
priate auditory stimulus for hypnotic induc- 
tion. They possess some additional advant- 
ages for an hypnotic situation. The type in 
use by the writer is an air-cooled window- 
model suitable for a room of approximately 
15 by 19 feet by 9 feet high: The refrigerant 
for air conditioning is Freon-12. It is a % 
H. P. unit. Further details regarding specifi- 
cations for this and other models are readily 
available. 

The unit produces a constant, inoffensive 
“hum,” providing monotonous auditory stim- 
ulation. For hypnotic induction it may be 
used alone or in combination with any visual 
fixation object. There is no interference with 
conversational tones so that verbal techniques 
are readily employed in conjunction with it. 
The apparatus itself may serve both as an 
auditory and visual stimulus. For non-hyp- 
notic psychotherapeutic interviews the mo- 
notonous tone is relegated to background 
noise which soon becomes unnoticed. There 
is no interference with such interviews. After 
attention is focussed on it for hypnotic in- 
duction purposes, the sound again moves into 
the background as the hypnotic session con- 
tinues and it causes no interference. 

In addition to the above functions there 


*Read before The Society for Clinical and Ex- 
perimental Hypnosis, September, 1949. 
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are additional advantages. The air-cooling 
advantage for hot weather purposes is ap. 
parent and this increases comfort during 
interviews. If cooling is not desired, a fan 
alone for air circulation, as part of the unit, 
may be used. This produces the auditory 
stimulus as described above for hypnotic in- 
duction purposes. Windows are closed for the 
air-conditioning . effect which results in a 
certain amount of sound proofing, depending 
upon the intensity of noise outside the room™ 
This is advantageous in hypnotic situations 
for minimizing distractions for subject and 
operator, should this be desired. The appara-7 
tus is acceptable room equipment, precluding 
the element of the unusual, mysterious, or 
magical in an hypnotic setting. Other mech- 
anical improvised devices should tend more 
to retain this flavor. 

The current shortcoming of the unit is its” 
expense. Its obvious advantages for routine) 
work in some weather conditions, in addition” 
to its utility for hypnotic therapy and ex-/ 
perimentation, may compensate for this. 
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Tolserol is. an alpha substituted glycerol 
ether also known in Great Britain as myane- 
sin. Its chemical formula is 3 ortho - toloxy - 
1, 2 - propanediol. The original work on 
animals demonstrated that when intravenous 
myanesin was given in sufficient quantity 
there was a profound muscular relaxation 
without loss of consciousness. In higher doses 
analgesia, ataxia, arousable sleep and total 
paralysis occurred. In animals the drug pre- 
vents convulsions from strychnine but not 
from metrazol. In larger doses a peripheral 


' curare-like reaction is reported. Holt, Rinkel, 


Greenblatt and Anderson reported an abolish- 
ment of the tonic phase of electroshock con- 
vulsions in rabbits. In humans they found 
the electrical stimulus had to be increased 
but that the convulsion was not modified. 
These authors postulated that a combination 
of Tolserol and Dilantin should be further 


> investigated in an attempt to eliminate the 


tonic phase in electroshock convulsions. 

The known actions of Tolserol in humans 
include muscular relaxation with intravenous 
medication, reductions of tremors and rigidity 


» of Parkinsonism, reduced choreoathetotic, re- 
| duction of causalgic pain and of muscle spasm 


in varying neurological conditions. Some be- 
havior changes have been noticed in psychotic 
patients. The theories advanced for the action 
of Tolserol include: 


1. Decreased cord reflex excitability and a peri- 
pheral curare-like action. 

2. Differential selectivity for the subcortical 
nuclei including the basal ganglia, thalmus 
and brain stem. In higher doses conducting 
mechanisms of the spinal cord are noted and 
cortical activity is reduced. Finally peripheral 
neuromuscular block occurs. 

3. It has been suggested that multisynaptic reflex 
circuits are affected more than monosynaptic 
circuits and that Tolserol acts chiefly against 
the interneurons in reducing the multisynaptic 
circuits. 


Due to the reported peripheral curare-like 
qualities of Tolserol, and to its ability to re- 
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duce rigidity and to abolish certain types of 
convulsions, plus the fact that it does prevent 
the tonic phase of convulsions in rabbits, we 
were of the opinion that this drug warranted 
a trial in electroshock convulsions in humans. 
We hoped to be able to modify the convulsion 
especially the tonic phase by a drug that 
could be given orally and would be of value 
in preventing certain complications of elec- 
troshock therapy. 


The initial phase of our work which is in- 
cluded in this report extended from April 
20th to June 15th, 1949. There were 17 pa- 
tients in the experiment of whom 13 received 
Tolserol orally. All patients received a min- 
imum of 2 to 3 electroshocks without Tolserol 
for standardization. They were then given 
oral doses of Tolserol increasing from one to 
314% grams one-half hour before their electro- 
shock treatments. The following factors were 
recorded for each patient and for each elec- 
troshock: 


Dosage of Tolserol. 

Blood pressure and pulse before Tolserol. 

Blood pressure and pulse 25 minutes after 
Tolserol and prior to electroshock. 

Voltage and time of the electrical stimulus. 

Length of time between the electrical stimulus 
and the beginning of the tonic phase. 

Length of the tonic phase. 

Length of the clonic phase. 

Length of period of apnea. 

Blood pressure and pulse immediately after the 
electroshock convulsions, and any observable 
change in the pattern of strength of the 
electroshock convulsion. 


Throughout the experiment we used a 
Rahm electroshock machine with standard- 
ized amperage and varied voltage and time. 
We arbritarily defined the pause before the 
tonic phase as the period of time between the 
end of the electrical stimulation and the 
beginning of a prolonged tonic contraction. 
The tonic phase is a phase of steady, gener- 
‘alized fixed contracture. The clonic phase 
begins as soon as a generalized rhythmetical 
contraction occurred and ends when these 
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cease. Apnea extends from the end of the 
period of electrical stimulation until the first 
regular respiration and is not synonomous 
with the first inspiration which may be par- 
tial and singular. A statistical analysis of our 
records yield the following results: 


1. 17 patients treated in the experiment. 

2. 13 patients received Tolserol. 

3. 56 convulsions without Tolserol. 

4. 67 convuisions with Tolserol. 

5. 26 convulsions with 1 gram of Tolserol. 

6. 24 convulsions with 1 to 2 grams of Tolserol. 
7. 17 convulsions with 2 to 314% grams of Tolserol. 
The average voltage, 

8. without Tolserol was............... 103.6 volts 
BD with Poisenol was.................. 105.7 volts 
10. with 1 gram of Tolserol was........ 103.7 volts 
11. with 1 to 2 grams of Tolserol was... . 105.8 volts 
12. with 2 to 3% grams of Tolserol was. . 108.8 volts 


The average time of electrical stimulation, 
62 seconds 


13. without Tolserol was............ 

14. with Tolserol was ............... 92 seconds 
15. with 1 gram of Tolserol was...... 7 seconds 
16. with 1 to 2 grams of Tolserol was 91seconds 
17. with 2 to 34% grams Tolserol was. 1.08 seconds 


The average length of the tonic phase 
13.94 seconds 


18. without Tolserol was............ 

19. with Tolserol was............... 16.2 seconds 
20. with 1 gram of Tolserol was...... 19.57 seconds 
21. with 1 to 2 grams of Tolserol was. 15.92 seconds 
22. with 2 to 34% grams Tolserol was. 10.64 seconds 
The average length of the clonic phase, 

23. without Tolserol was............ 21.1 seconds 
24. with Tolserol was............... 18.68 seconds 
25. with 1 gram of Tolserol was...... 20.08 seconds 
26. with 1 to 2 grams of Tolserol was. 15.54 seconds 
27. with 2 to 34% grams Tolserol was .20.76 seconds 
The average apnea, 

28. without Tolserol was............ 41.87 seconds 
29. with Tolserol was............... 39.74 seconds 


with 1 gram of Tolserol was...... 43.50 seconds 
with 1 to 2 grams of Tolserol was .37.27 seconds 
with 2 to 344 grams Tolserol was 36.48 seconds 


30. 
31. 
32. 


The average blood pressure 
33. before shock and 
before Tolserol: was............... 128.66/77.87 


34. before shock and 

eieer Demeerer WES ................ 127.22/76.68 
35. before shock and 

after 1 gram of Tolserol was....... 112.60/75.48 
36. before shock and 

after 1 to 2 grams of Tolserol...... 123.72/75 
37. before shock and 

after 2 to3% grams of Tolserol.... 133/79.44 
38. after shock without Tolserol was.. 154.2/62.89 
39. after shock with Tolserol was...... 146.31/81.90 
40. after shock with 

1 gram of Tolserol was............ 143.62/64.69 
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after shock with 

1 to 2 grams of Tolserol was....... 151.59/72.9) 
after shock with 

2 to 3% grams of Tolserol was..... 154.76/76.1] 


41. 


42. 


The average pulse, 


43. before shock without Tolserol was...... 85.49 
44. before shock with Tolserol was.......... 83.54 
45. before shock with 

1 gram of Tolserol was ................. 80.66 
46. before shock with 

1 to 2 grams of Tolserol was............ 82.52 
47. before shock with 

2 to 3% grams of Tolserol was.......... 88.47 
48. after shock with Tolserol was........... 96.13 
49. after shock without Tolserol was........ 103.80 
50. after shock with 

L ere Ol TUSrOl WAS... .............55. 93.84 
51.. after shock with 

1 to 2 grams of Tolserol was............ 96 
52 after shock with 

2 to 34%4 grams of Tolserol was........... 95.76 


Other factors noticed were: In several con- 
vulsions after 314. grams of Tolserol had been 
given the tonic phase was preceded by several 
clonic jerkings. In the individual blood pres- 
sures after shock there were variations of up 
to 110 mm. of mercury increase, or decrease 
of 50 mm. of mercury in the systolic pressure 
with slightly smaller corresponding changes 
in the diastolic pressure. These were more 
closely related to how soon the pressures were | 
checked after the convulsion than they were 
to the amount of Tolserol received. Pulse 
irregularities seemed to occur equally often 
with or without Tolserol. There was no in- 
crease in cyanosis noted. There was never 
any evidence of decrease in the severity of 
the tonic phase but some patients after they 
received 214 to 3% grams of Tolserol reacted 
to electroshock convulsions with a very sud- 
den severe tonic phase that resembled those 
of a metrazol convulsion. 


Conclusions 


1) Tolserol increases the voltage-time stim- 
ulus in electroshock therapy. 

2) Larger doses of Tolserol seem to shorten 
the tonic phase but do not reduce the severity 
of the tonic phase. 

3) Clonic phase showed no _ consistent 
changes. 

4) The period of apnea was decreased. 

5) No significant changes were noted in the 
blood pressure or pulse with Tolserol in con- 
junction with electroshock. 
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Summary 


Tolserol, because of its antispastic, anticon- 
vulsive, curare-like action, was used in an 
attempt to modify electroshock convulsions. 
In 13 patients, 67 electroshock convulsions, it 
was demonstrated that Tolserol in doses up 
to 34% grams caused an increased amount of 
current to be needed to cause a convulsion. 
In higher doses the tonic phase was decreased 
in length but remained of equal or increased 
severity. No consistent clonic changes oc- 
curred. The blood pressure changes. were 
paradoxical and probably not significant. The 
period of apnea was decreased. No significant 
pulse changes were noted. The results we 
found would indicate that Tolserol has little 
direct action o nthe cortical areas except to 
raise the resistance to electrical stimulation 
and may even facilitate monosynaptic reflex 
discharges. Tolserol in doses up to 3%4 grams 
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is of no demonstrable value in electroshock 
and because of its apparent ability to make 
the convulsion more severe in some patients 
it should be considered contraindicated in 
electroshock therapy. 

Future work is planned on a relation of 
Tolserol with Dilantin in electroshock therapy 
and the application of Tolserol in the treat- 
ment of functional psychoses and neurological 
conditions which are found in the state hos- 
pital. 
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POSTGRADUATE COURSE IN CLINICAL NEUROLOGY 
Department of Postgraduate Medicine 
UNIVERSITY OF MICHIGAN, ANN ARBOR, MICHIGAN 
MAY 8-11, 1950 


The course is designed to re-orient the prac- 
ticing physician in regard to the nervous system 
and the disease processes affecting it, stressing 
principally the close relationship between sys- 
temic disease in general and nervous system 
involvement or complications. The procedure of 
the neurologic examination will be reviewed with 
special emphasis on some of the newer diagnostic 
procedures. Many of the nervous system mani- 
festations more commonly met with in general 


practice will be discussed individually. Diagnostic 
procedures, differential diagnosis and the newer 
modes of therapeutic approach will be dealt 
with. The course will be augmented by clinical 
presentations and a review of the essential 
laboratory procedures. 

Detailed programs may be obtained from 
Howard H. Cummings, M.D., Chairman, Depart- 
ment of Postgraduate Medicine, University Hos- 
pital, Ann Arbor, Michigan. 
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Sedation 


and Euphoria 
for Nervous, 
Irritable Patients 





Each tablet contains Ext. of Valerian 0.05 gm. dispergentized for maximum efficiency. 
Odorless and tasteless. Non-habituating. ACTION AND USES: A mild central nervous system 
depressent. For use in emotional upsets, anxiety states, mervous insomnia, the nervous 
syndrome of the menopause and of arteriosclerotic subjects. 
1 or 2 fablets as required or 3 on setiring. 


STANDARD PHARMACEUTICAL CO., INC, 


Bottles of 50, 100 & 500. 
1123 Broadway, New York 
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A PRIVATE Sanitarium (incorporated not-for-profit) for the treatment of 


Diseases of the Nervous System 
All approved methods of therapy are used 
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JAMES C. HASSALL, M.D. CHARLES W. TAYLOR, M.D. 
Medical Director CHARLES H. FEASLER, M.D. 

















RIGGS COTTAGE SANITARIUM 


Ijamsville Maryland 


A private sanitarium offering modern 


psychiatric treatment 


HOSEA W. McADOO, M.D. JULIA KAGAN, M.D. 
Medical Director Associate Psychiatrist 
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